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SARCOSPHAERA CORONARIA 


Frep J. SEAVER 


(WITH COLORED ILLUSTRATION ) 


The species named above is one of the larger and most beautiful 
of the cup-fungi, and while widely distributed it must nevertheless 
be regarded as one of the rarer forms. The writer has never had 
the good fortune to encounter it in the field and, while it has fre- 
quently been sent in for determination, only once has he had the 
privilege of seeing the plant in a fresh condition. The name 
“coronaria” refers to the crown-like form of the open apothecia 
and an appropriate name would be the “ Royal cup-fungus.” 

The colored illustrations accompanying this article were drawn 
by Miss Fleda Griffith from photographs sent by Miss Elizabeth 
E. Morse from California, where the plants were collected. The 
coloring was submitted to her for approval. This constitutes the 
first report of the species from California. 

In the opinion of the writer, Pustularia gigantea described by 
Dr. Rehm of Germany from material sent from Michigan, is iden- 
tical with the above. Dr. Bessie B. Kanouse, in a recent article 
in Mycotocia (33: 466), regards that species as distinct from the 
above, and makes it Sarcosphaera gigantea, being distinguished by 
its slightly smaller spores. While there is a chance for a differ- 
ence of opinion on this point, the writer still believes that the two 
are identical. 

For a complete description and synonymy see North American 
Cup-fungi, page 235. The colored plate accompanying this article 
will be issued in a supplemented edition of North American Cup- 
fungi, now in the course of preparation. 

New York Botanicat GARDEN 


[Mycotocia for September—October (33: 453-578) was issued October 1, 
1941] 
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THE EFFECT OF LIGHT ON TAXONOMIC 
CHARACTERS IN FUSARIUM 


W. C. Snyper anp H. N. Hansen 


(WITH 2 FIGURES) 


Those who are concerned with the identification and classification 
of Fusaria appreciate the influence that media, temperature, man- 
ner of seeding, and other factors in the cultural environment exert 
on macroscopic features of a fungus in pure culture. Especially 
important are these environment-induced variations when an at- 
tempt is being made to follow a system in which the species lines 
have been closely drawn, such as in the Wollenweber and Reinking 
system (8). Recently (6) a species concept has been advocated 
which calls for a modification of that system. In applying this 
concept a complete revision of the taxonomy of section Elegans, 
and later of section Martiella (7) of the genus Fusarium, was pro- 
posed. However, regardless of what system is followed, the suc- 
cessful universal use of any system is dependent upon uniform 
procedures and techniques in the handling of cultures. It is the 
purpose of this paper to treat one of the several factors which 
influence the growth of Fusaria, namely that of light, and to show 
the extent to which it affects the taxonomic characters of these 
fungi. A review of the rather extensive literature on the response 
of fungi to light will not be attempted here since it has been given 
elsewhere, in part by Coons (1) and by Harter (3). 


EXPERIMENTAL PROCEDURE 


Unless otherwise stated, all of the work described herein is based 
upon single-spore cultures obtained by the method of Hansen and 
Smith (2). All cultures used in a given experiment were made on 
the same day, on 2 per cent potato dextrose agar slants having the 
same preparation history. Five cultures of each fungus were laid 
horizontally in a single layer in wooden trays which were placed on 
tables before windows, in such a way as to be well illuminated 
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Fic. 1. Cultures of Fusarium, in triplicate, photographed after growing 
for 2 weeks in diurnal light (the left hand trio of each group) and in con- 
tinuous darkness (the right hand trio of each group). 4-D, F. Solani f. 
Cucurbitae from squash; E, I’, Solani from citrus; F, F. Solani from sweet 


potato; G, FP. oxysporum f. niveum from watermelon; H, F, avenaceum 


from carnation. 
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throughout the day but so as not to receive direct sunlight. Dupli- 
cate trays were placed directly beneath those subjected to daylight 
in a manner which excluded light. 

Cultures used in the study included strains of the following 
fungi, stock cultures of which were grown in the presence of 
daylight: Fusarium Solani (Mart.) App. & Wr. emend. Sny. & 
Hans., imperfect form of Hypomyces Solani Rke. & Berth. emend. 
Sny. & Hans., and the form of this species pathogenic on cucurbits, 
namely, F. Solani f. Cucurbitae Sny. & Hans., of section Martiella 
as recently revised (7). Also used were F. oxysporum Schlect. 
f. niveum (E. F. S.) Sny. & Hans., of section Elegans (6) ; and 
F. avenaceum (Fries) Sacc., of section Roseum. 


RESULTS 


Characters in which marked contrasts were observed included: 
(a) pigmentation, (b) amount of aerial mycelium, (c) zonation, 
(d) amount of sporulation, (¢) size of conidia, (f) septation fre- 
quency of conidia, and (g) perithecial formation after the fertili- 
zation of illuminated and non-illuminated cultures. These were 
recorded when the cultures were two weeks and again when they 
were four weeks old. The two readings were so nearly identical 


that only one set is given here, in table 1. Culture and spore char- 





acters are illustrated in figures 1 and 2. 


PIGMENTATION 


The colors (5) displayed by the fungi recorded in table 1 fell 
into three general groups on the basis of their relation to light. 
First, the flesh-ochre and cinnamon-pink pigments developed by 
F’. oxysporum f. niveum occur only in the presence of light. Sec- 
ond, the ramier-blue which occurs in this same fungus seems to 
develop equally well in light and in darkness. The same appears 
to be true for the dusky green-blue of F. Solani from tomato, ex- 
cept that in this fungus the pigment is associated with conidial 
masses and since sporulation is greatly reduced in the absence of 
light, less of the pigment is observed under this condition. A third 
type of pigmentation is found in strains D and F of F. Solani f. 


Cucurbitae and F, Solani respectively, wherein the vetiver-green, 
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dark hyssop-violet and citron yellow colors developed much more 
conspicuously in the absence of light. 


MYCELIUM 


Although no detailed observations were made on the mycelium 
itself, the cultures in the dark consistently showed greater mycelial 
growth than those in the light. Only in cases where the difference 
was large is this characteristic shown in table 1. The increase in 
aerial mycelium obtained by growing strain D of F. Solani f. 


Cucurbitae in the dark is shown in figure 1, D. 


ZONATION 


All cultures exposed to light developed zonation in some degree 
whereas none appeared in those grown in the dark. In certain 
strains of F. Solani f. Cucurbitae, and F. Solani zonation was very 
pronounced (Fic. 1, C and F). Some of the cultures in the dark 
developed sectors of differentiated growth and frequently deep 
folds in the mat radiated from the centers of the colonies (FIG. 1, 
B). It is recognized that light is only one factor in the environ- 


ment which may cause zonation. 


SPORULATION 


Table 1 shows that the sporodochial strain of F. oxysporum f. 
niveum produced sporodochia abundantly in the light but not in 
the dark. In the pionnotal strain, G, of the same fungus, pionotes 
were produced much more abundantly in light than in the dark. 
In F. Solani and F. Solani {. Cucurbitae, which sporulate readily 
under most conditions of culture, the quantities produced in light 
and in darkness are surprisingly different (Fic. 1, B and F). The 
present or absence of sporodochia has been considered an impor- 
tant character in the taxonomy of Fusaria. In F. avenaceum, 
sporulation is plentiful along the edges of the colony in contact 
with the glass, when grown in light (Fic. 1, H), but not when 
grown in the dark. 

The formation of perithecia and mature ascospores of Hypo- 
myces Solani depended upon light as did the formation of macro- 
conidia. Perithecial primordia appeared abundantly in the light 
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after about 2 weeks cf growth, while none were apparent in cul- 
tures kept in the dark. At the end of a month both the cultures 
grown in light and in the dark were fertilized with conidia from 
the opposite sex strain. Two weeks later mature perithecia were 
abundant on the cultures in the light while those in the dark 
showed only an occasional immature perithecium or none at all. 
Not only was light required for the production of perithecial pri- 
mordia, but it was also found that the development of these 
primordia into mature perithecia was favored by their continued 


exposure to light. 


SIZE AND SEPTATION OF CONIDIA 


In figure 2 is illustrated the relative size and the relative amount 
of septation of conidia produced on illuminated and on non-il- 
luminated cultures. All drawings were made at the same magni- 
fication, at the same time. Samples of spores were always taken 
from that portion of the thallus in which the largest amount of 
sporulation occurred. It will be noted that those produced in light 
were consistently larger, and had more septa, in all cases. The 
relative differences in these cultures remained the same after two, 
four and six weeks. Since Harter’s paper (3) dealt primarily 
with the influence of light on size and septation, no further atten- 
tion need be given to them here, other than to call attention to 


the fact that they have been considered important in classification. 


LOCALIZATION OF LIGHT EFFECT IN THE THALLUS 


Two trays, each containing 40 single spore cultures of F. Solani 
from sweet potato were prepared and placed before a window, one 
tray covering the other. Every day at 5 p.m., 4 cultures which had 
grown in the light were exchanged with 4 that had been in the 
dark since initiation of the experiment. At the end of 10 days 
the surface of the cultures kept in the light the full 10 days were 

Fic. 2. Camera lucida drawings made at the same magnification, of co- 
nidia produced by the Fusarium cultures illustrated in figure 1. Those on 
the left, in each case, were taken from cultures grown in light; those on the 
right, from cultures grown in the dark. 4-D, FP. Solani {. Cucurbitae trom 
squash; E, F. Solani from citrus; F, I’, Solani*from sweet potato; G, F. 
oxysporum {, niveum from watermelon; HH, F. avenaceum from carnation. 
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practically covered with a sheet of macroconidia, whereas those 
which had remained in the dark during this time were entirely 
mycelial except for a small conidial mass at the point of inocula- 
tion. Forming a perfectly intergrading series were the cultures 
which by daily exchange had accumulated in the light tray. The 
longer the cultures had remained in dark before being transferred 
to light, the larger was the area of the mycelial part of the colony 
and the narrower the sporulating zone beyond it. In less than 10 
days the fungus had covered the surfaces of the slants, and there- 
after little or no benefit in respect to sporulation was obtained by 
bringing cultures from the dark into the light. Conversely, in the 
tray kept in darkness, the longer the period in which the fungus 
had been exposed to light before being placed in the dark, the larger 
was the area of the colony which was covered with spores and the 
narrower was the zone of mycelial growth which surrounded it. 
These results suggest that the effect of light in stimulating 
conidium formation is rather localized in that part of the thallus 
which is growing at the time of exposure to light. The examina- 
tion of growing cultures which have been brought into light after 
having started their development in the dark, indicates that the 
production of normal conidia is initiated in F. Solani within 24 
hours after having been placed in the light, and that the zone 
affected is that which forms, or continues its development, after 


exposure to light. 
DISCUSSION 


The data presented in table 1, and in figures 1 and 2, show that 
striking temporary variations occur in the colony characters of 
color, zonation, amount of mycelium, amount of sporulation, and 
cultural topography, depending upon whether the cultures are 
grown in light or darkness. Furthermore, appreciable differences 
were obtained in the taxonomically more important characters of 
size, shape, septation and manner of formation of the macroconidia, 
between cultures of the same fungus grown in light, and in dark. 
These characters, especially, carry much weight in the system of 
Wollenweber and Reinking. The findings confirm, and supple- 
ment, those of Harter (3, 4) whose work was limited to fewer 


fungi and fewer characters. 
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However, the writers’ observations are in contradiction to 
Harter’s implication that Fusarium cultures need be exposed to 
light only during the first 4 days after they are made, in order to 
develop similarly to those allowed to remain in light during the 
entire growth period. In the experiment on the localized effect of 
light, it is shown that the normal production of conidia, and of 
other light-induced effects, occur principally in those zones of 
growth which are initiated, or in which development is continued 
during exposure to light. Harter’s contention that the first 4 days 
determine the light effect on a fungus in culture, holds true where 
the smear method of seeding slants, which he used is employed. 
The explanation of this difference between single spore and smear 
cultures would seem to lie in the fact that in smear cultures a 
multitude of local foci of growth over the entire slant causes my- 
celial development to be practically completed in 4 days, whereas 
in the single spore seeding the thallus develops continuously from 
a single focus for about 10 days before it covers the same area of 
slant surface and completes its mycelial development. The same 
difference may occur in a slightly smaller degree between smear 
cultures and those prepared in the usual manner of transferring a 
small mass of fungus hyphae with or without its supporting 
medium. 

The single spore method used here has an advantage over other 
transfer methods in that it permits a more detailed analysis of the 
differences induced by the modification of an element in the envi- 
ronment. It reveals such characters as zonation and pigmentation 
in a way impossible with the smear method. The differences be- 
tween the ratios of 3-, 4-, and 5-septate spores that Harter (4) 
found in individual tubes perhaps may also be traceable to his 
method of seeding. Certainly it may not become immediately 
apparent by such a method when variants appear in the stock 
culture. In the work reported here, no differences in septation 
ratios or in any other spore character were found between the 
individual single spore cultures of a stabilized homotypic clone 
when grown in the same environment. 

The importance of light in the inception of perithecial primordia 


and in the development of perithecia following fertilization is 








590 Mycotocia, Vor. 33, 1941 


shown to be marked in Hypomyces. The implications of this find- 


ing, in respect to the development and location of perithecia of 
such fungi in nature and in the laboratory, are apparent. 

It becomes clear that it is essential where Fusaria, or other 
similar fungi are concerned that the cultures be allowed to develop 
in the presence of light, if the maximum development of colony 
and of morphologic characters employed in taxonomy is desired ; 
and that the same considerations apply to the perfect stages of 


these and probably of many other fungi. 


SUM MARY 


Marked differences in the characters ordinarily used in taxonomy 
are revealed when 10 strains of 3 species (F. Solani, F. oxysporum 
and F. avenaceum), representing 3 sections of the genus Fusarium, 
are grown in light, and in darkness. 

The quality of the colony and morphologic characters were af- 
fected, as were also the quantity and to a certain degree the 
occurrence of such characters as perithecial primordia. 

Evidence is given which indicates that the effect of light is 
produced on that portion of the thallus which is actively growing 
at the time of exposure. Single spore cultures subjected to light 
only for the first 4 days of growth, fail to develop in the same 
manner as those allowed to remain in light. 

It is concluded that such characters as color, zonation, type of 
colony, presence or absence of sporodochia; size, shape and septa- 
tion of macroconidia; and even the occurrence of a perithecial 
stage, can not be employed successfully in taxonomy unless these 
fungi are grown in adequate light. 

Division or PLrant Patuorocy, 


University oF CALIFORNIA, 
3ERKELEY, CALIFORNIA 
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COMPARATIVE STUDIES ON THE PRIMARY 
AND SECONDARY ZOOSPORES OF THE 
SAPROLEGNIACEAE. I. INFLUENCE 
OF TEMPERATURE ' 


S. B. Savin 2 


(wITH 2 FIGURES) 
INTRODUCTION 


Optimum and other conditions for zodspore production have 
been investigated by Cotner (1), Jones and Drechsler (5), de 
Bary (3), and others. No one, however, has published a com- 
parative analysis of the physiological properties of primary versus 
secondary zoOspores, using the rate of movement as an index. 
Such properties would include the reactions of the swarmspores 
to various temperatures, viscosities, hydrogen-ion concentrations, 


salinities, and degrees of aerobiosis. The present study deals 





chiefly with one of these properties—namely, the effect of tem- 
perature on the zoospore activity. In a later publication, the 
author hopes to describe the influence of the other conditions on 


both primary and secondary zoOspore activity. 


MATERIALS AND METHODS 


Five members of the Saprolegniaceae were used in the following 
work: Saprolegnia delica Coker, isolated from Houghton’s Pond 
in the Blue Hills Reservation of eastern Massachusetts; Sapro- 
legnia W, a non-sexual form obtained from sand at the edge of 
Walden Pond, Concord, Mass.; Achlya flagellata Coker, collected 
from Beaver Brook, Waverly, Mass.; Thraustotheca clavata (de 
Bary) Humphrey, isolated from sludge from Ithaca, N. Y.; and 

‘Contribution from the Laboratories of Cryptogamic Botany and the 
Farlow Herbarium, Harvard University, no. 190. 

* The writer expresses his gratitude to Prof. W. H. Weston, under whose 
guidance this investigation was conducted, for his valuable suggestions and 


continued interest. 
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Dictyuchus 2, another non-sexual form, obtained from an infected 
Avena seed submerged in a hay infusion medium for protozoa. 

All cultures used were grown from single-spore inoculations, 
and all experiments carried out in sterile, redistilled, well-aerated 
water. The sporangia and zoOspores were taken from young, 
vigorous mycelia, 24 to 48 hours old, which had been grown at 
temperatures approximating 25° C. At the time of the experi- 
ment, a mature sporangium, ready to discharge its spores, was 
cut free from the mycelial mass and carefully transferred, with a 
small portion of the attached hypha, to a hanging-drop which had 
already attained the required temperature. 

The experiments were conducted in rooms the temperatures of 
which were 5°-10° C. below those of the micro-stage constant 
temperature chambers (manufactured by the Chicago Chemical 
and Surgical Company), in which the zodspore preparations were 
enclosed. 

After the hanging-drop slide with the sporangium enclosed had 
been inserted in the micro-stage, a half-hour was allowed to elapse 
before any readings were taken in order to make certain that 
equilibrium had been attained within the apparatus. After this 
interval and after the emergence of the zodspores, the time re- 
quired for the swarmspore to swim across the field of the micro- 
scope was determined by means of a stop-watch. Only those 
times were recorded in which the zodspore moved in a reasonably 
straight line and through a diameter of the field. If the spore 
spiraled or twisted excessively or if it swam along a chord of the 
field, the reading was rejected. In this way, fairly consistent 
results were obtained. For example, when three sets of readings 
were chosen at random, the close agreement of the figures was 
obvious, as substantiated by the values of the mean, median, mode, 
and standard deviation (TABLE 1). 

The actual rate of movement of the zodspores was obtained by 
dividing the diameter of the microscope field (0.33 mm.) by the 
time required for the spore to traverse this distance. 


RESULTS 


For understanding the activity of the zodspores, it is well to 


review briefly the structure and method of swimming of the two 
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TABLE 1 


To SHOW AGREEMENT IN THE RATES OF ZOOSPORE MOVEMENT IN 60 READINGS 
OF EACH OF THREE SETS OF DATA 


Genus and Standard 





Condition Range Mean Median Mode Deviation 
Dictyuchus 2 at 15° C. 
60 readings. .......| 2.5-2.9 sec. | 2.69 sec. | 2.7 sec. | 2.7 sec. | 0.0855 
Saprolegnia W at 10°C. 
60 readings. .......| 2.2-3.0 sec. | 2.56 sec. | 2.5 sec. | 2.5 sec. | 0.672 
Dictyuchus 2 at 30° C. 
60 readings........} 1.2-1.5 sec. | 1.33 sec. | 1.3 sec. | 1.3 sec. | 0.086 


types. The primary zodspore of Saprolegnia normally emerges 
through the papilla of the sporangium as a motile, pip-shaped 
entity with two anteriorly attached flagella, each of the same length 
and slightly longer than the body of the zodspore proper. Each 
of these two flagella is inserted in a highly staining granule, 
situated at the apical end of the anteriorly located nucleus. The 
cytoplasm of the swarmspore is differentiated into two parts: a 
central, dense mass, enclosing most of the nucleus ; and a vacuolar, 
less dense peripheral zone (1). 

The secondary zodspore of Achlya, Saprolegnia, Dictyuchus, or 


Thraustotheca emerges from its cyst as a subovoid body with two 





rather long flagella—both inserted laterally, with one extending 
anteriorly and the other posteriorly. By means of a basal granule, 
each of the flagella is associated with the nucleus, which is cen- 
trally located and surrounded by a rather dense mass of cyto- 
plasm. The rest of the zodspore body consists of vacuolar, less 
dense cytoplasm. In its swimming movements, the primary zo0- 
spore was observed traveling in an irregular spiral course, with a 
rotation usually in a counter-clockwise direction—in contrast to 
the secondary in which the rotation was generally clockwise. 
The primary zodspores, discharged from the sporangia of Sapro- 
legnia W and S. delica, differed from the secondary, obtained from 
Achlya flagellata, Thraustotheca clavata, Dictyuchus 2, and Sapro- 
legnia W, in such characters as the rate of movement, the length 
of the swarming period, and the reaction to various temperatures. 
When the two types of zoOspores were subjected to a temperature 


of 25° C. (77° F.), the secondary zoéspore progressed at a more 
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rapid rate, with the primary averaging 110, per second, and the 
secondary of Saprolegnia, Achlya, and Dictyuchus, 236, 195, and 
201 » per second respectively. 

In the length of the swarming period, the two types of zodspores 
differed, with the primary swarming on an average from 12 to 35 
minutes and the secondary from 25 to about 450 minutes. In one 
instance, the total swarming period of the zodspores of the non- 
sexual Dictyuchus was strikingly long, having been observed for 
over eight hours, at the end of which time the writer had to dis- 
continue the observations; yet, almost all of the zodspores were 
still swarming and there were no empty cysts in the hanging-drop 
to indicate that any repeated emergence had begun. 

The primary and secondary zoOspore rates were studied and 
compared over a range from 10° C. (50° F.) to 30° C. (86° F.) 
(Fic. 1). The secondary typically carried on normal activity over 


wider extremes of temperature ; swarmed at a faster rate and for 


# SAPROLEGNIA W and S. DELICA~prumary zoospores 
* DICTYUCHUS 2 

OACHLYA FLAGELLATA _> secondary zoospores 

* SAPROLEGNIA W 


i 


Ww 
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TEMPERATURE (C*) 
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| | 
50 90 130 ‘10 20 250 290 
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(in micra per second) 


Fic. 1. Graph, illustrating the influence of temperature on the movements 
of primary and secondary zodspores. 
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a longer period ; almost trebled its speed over the range of normal 
activity ; had its slowest rate equaling the fastest for the primary; 
was less inclined to gyrations; had its speed range from 170 » per 
second at 10° C. to 282 per second at 30° C.; possessed an av- 
erage “temperature coefficient” (Q,,) of 1.36 to 1.66 at the 
temperatures 15° to 25° C.; and had a Q,, extend in Saprolegnia 
from 1.28; ,9°-29%) to 1.71 (29°30%, in Achlya from 1.30,,9°-25°) to 
1.58, 06°-39%, and in Dictyuchus from 1.36;49°-29°) to 1.71 (29°-g0°)- 
The primary, on the contrary, displayed normal activity over a 
narrower temperature range; swarmed at a slower speed and for 
a shorter time; hardly doubled its rate over the range of normal 
activity ; carried on more gyrate movements; had a speed extend- 
ing from 57 w per second at 15° C. to 110 per second at 25° C.; 
and was characterized by a Q,, of 1.93 at the temperatures of 
3* ©. te 3 <. 

In addition to the general conclusions mentioned, certain spe- 
cific observations at the- extremes of the temperature range are 
of interest. At 10° C., the primary zodspores of Saprolegnia did 
not behave in a normal manner after their emergence from the 
sporangium. In some instances, when they encysted almost im- 
mediately after emerging, they all formed a loose mass of en- 
cysted spores near the mouth of the sporangium. In others, some 
of the primary zodspores encysted almost at once, and the rest 
whirled about in very narrow spirals; whereas in still others, some 
of the zoospores wiggled within a quite limited area and the others 
rotated their anterior ends slowly while the posterior remained 
stationary. 

At 30° C., primary zo6spore activity was also abnormal. In- 
stead of swimming in a relatively straight line, the zodspores circled 
and spiraled, twisted and turned, and carried on vigorous vibratory 
movements. In addition, on two separate occasions, fusion of 


a phenomenon never previously recorded 





zoospores was observed 
in the literature. As two zodspores circled near each other, their 
anterior portions accidently came into contact and then became 
attached apparently quite firmly. Although it was quite difficult 
to observe exactly what happened during the subsequent two to 
three minutes due to the intense and irregular whirling motion of 


the zodspores, it was noted that the two bodies slowly fused, after 





ne 
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which activity suddenly ceased. About a half-hour later, the re- 
sulting cyst gave rise to a short hypha of germination. 

When attempts were made to study the movement of secondary 
zoospores of Saprolegnia W and Dictyuchus 2 at 35° C. (95° F.), 
no results were obtained for two main reasons: first, the encysted 
spores, whether within or without the sporangium, mostly failed to 
give rise to motile entities, but germinated in situ by giving rise 
to a short hypha; secondly, in the very few cases where secondary 
zoospores were emitted, the path of motion was so irregular as to 


make the recording of accurate results impossible. 


DISCUSSION 


It is known that many vital processes in both plants and animals 
are accelerated by a rise in temperature. This relation between 
the velocity of a reaction and the temperature may be expressed 
by the ratio, 

Ky 
Ky-10 
in which “ K ” indicates the frequency of a process at each of two 
temperatures 10° C. apart. This ratio, known as the “ tempera- 
ture coefficient,” or Q,,, has a value of from 1.2 to 1.5 for certain 
physical processes, such as vaporization, and from 2 to 3 for many 
chemical reactions. 

However, the use of the “temperature coefficient” does not 
permit analysis of frequent alterations of rate with change in tem- 
perature. Hence, there has arisen the use of the “ temperature 


characteristic,” », as applied to the Arrhenius equation: 


, 1 1 
K: - eR\ Ti ~T:) 
Ky 


where K, and K, are the velocity constants at temperatures 7, and 
T., e is the base of the natural or Naperian logarithm (2.718), R 
is the gas constant, and y» is the “thermal increment” or “ tem- 
perature characteristic” (2). 

Although it has originally been suggested that the “ temperature 


, 


characteristic ” depended on the formation of active molecules of 


a reaction, the investigations of Rice (6) gave adequate basis for 
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the belief that the controlling factor was the rate of activation of 
the catalyst in the process. Thus, for those reactions known to 
be catalyzed by the hydrogen ion, » has a value of 20,000 calories ; 
by iron, 16,200; by the hydroxyl ion, 11,500; and by copper, 8,000. 

The velocity of a vital reaction is assumed to be controlled by 
the velocities of closely associated systems of chemical reactions, 
with the slowest portion of the chain determining the speed of the 
process as a whole. As Crozier (2) has so aptly stated, “ the 


virtual velocities of two catenary reactions 


A-—-B-C 
ky ko 


with velocity coefficients k, and k,, and having different tempera- 
ture characteristics, might be so related that at a certain tem- 
perature these actual velocities are dynamically identical, while 
below that temperature A — B would be the ‘ slow reaction,’ and 
above that temperature B.— C.” 

In the analysis of the data concerning the swimming movements 
of the primary and secondary zodspores of the Saprolegniaceae, it 
is assumed that the forward progress depends on a chain of chemi- 
cal reactions, and that the same amount of energy is expended in 
the traversal of a given distance. Hence, in its relations to tem- 
perature, the swimming movements of the zoospores should reflect 
the properties typical of the controlling process. 

The “temperature characteristics” (») for the primary zo0- 
spores and for the secondary zoospores were found to be 10,450 
and 8,100 respectively (FIG. 2), remaining constant throughout at 
the temperatures from 15° to 25° C., and from 10° to 30° C. 
respectively. In addition, the secondary zoOspore with its faster 
rate of movement probably has a higher rate of oxygen intake 
than the primary, since Gray (4) showed that in Mytilus the rate 
of ciliary movement was proportional to the oxygen consumption. 

At this point, an attempt might be made to identify the reac- 
tions the rates of acceleration of which are characterized by p 
values of 10,450 and 8,100. The magnitude of the former value 
would indicate that the controlling reaction might fall within the 
class of processes catalyzed by the hydroxyl ion, whereas that of 


the latter would suggest that the reaction was under the control 
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of a copper catalyst. The foregoing values also suggest, first, that 
the dominant and limiting process in the secondary zoOspore is 
identical in all the genera studied, and secondly, that even within 
a single species, as soon as there is a transition of the zoOspore 
from a primary to a secondary type, not only is there a change in 
the general morphology, but in reality a transformation in the 


fundamental biochemical constitution. 


2.50, 


200/- 7 : 


l | J 
I/Abs. Temp. xl0° 
Fic. 2. Graph, illustrating the temperature characteristics for the frequency 
of zoOspore movements. (Legend is the same as in Fig. 1.) 
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From the previously described experiments, it becomes evident 
that the secondary zodspores are by far the more efficient in the 
survival and distribution of the fungus because they are more 
resistant to temperature changes and extremes; and swarm more 
readily, at a faster rate, and over a greater period of time. Fur- 


thermore, they are capable of carrying on repeated emergence (7). 
SUM MARY 


The activity of the primary and secondary zoéspores in four 


genera of the Saprolegniaceae was studied and compared at tem- 
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peratures from 5° to 35° C. Under carefully controlled condi- 
tions, primary zoospores, for example, swarmed for a shorter pe- 
riod, carried on normal activity over a narrower temperature range, 
moved at a slower rate, and had a higher temperature coefficient 
than the secondary. Since the two types have different “ tempera- 
ture characteristics,” their activities are probably controlled by 
different catalysts. 
LABORATORIES OF CryPTOGAMIC Botany, 


Harvarp UNIVERSITY, 
CAMBRIDGE, Mass. 
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STAGES IN THE DEVELOPMENT OF 
THELOTREMA INTERPOSITUM 


2 


G. T. Jounson! anv W. L. Brown 2 


(WITH 9 FIGURES) 
INTRODUCTION 


Thelotrema is the type genus of a family of discomycetous 
lichens which, though widely distributed throughout the world, 
occurs primarily in tropical and subtropical regions. With the 
exception of a few remarks by Redinger (1936), based upon work 
with herbarium material, no developmental study of the genus has 
appeared to date. Material of Thelotrema interpositum (Nyl.) 
Mull. Arg. was obtained near Perkinston, Stone County, Missis- 
sippi, in December, 1938, June, 1939, and August, 1940 (killed 
and fixed in formol-acetic-alcohol and in Navashin’s solution). 
Permanent slides, prepared after embedding this in low-viscosity 
nitrocellulose by the method described by Koneff and Lyons 
(1937), were supplemented by smears prepared in the field. Ex- 
amination of this material has enabled the writers to ascertain 
stages in the development of the species which seem to be of 
sufficient interest to justify their description and illustration at 
this time. 


STAGES IN DEVELOPMENT 


Crustose lichens usually have very simple thalline structure. 
Those like Thelotrema, which occur primarily on the bark of living 
trees, are often more or less immersed in the substrate. Hyphae 
of T. interpositum penetrate several cell-layers into the bark, but 
the evident portion of the thallus is superficial (Fic. 3). The 
superficial tissue is arranged in a pustule-like manner, in which the 
algae are located near the outside, forming a layer above some small 
air cavities and surrounded by the fungal component. Apothecial 

1 Fellow of the John Simon Guggenheim Memorial Foundation. 

2 Cytogeneticist, Green Section, U. S. Golf Association. 
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initials arise below the gonidial layer, just above the uppermost 
layer of bark cells. Primordia have been found in all of our 
collections and they may apparently be present at all periods of 
the year. 

The primordial coil of hyphae expands and ascogonia are devel- 
oped. Throughout this and subsequent processes, the initial grad- 
ually becomes embedded in and somewhat surrounded by bark 


cells (Fics. 2 and 3). All apothecia arise from initials containing 




















Fics. 1 and 2. Apothecial initials destained sufficiently to show the ascogonial 
coils. X approx. 440. 


several ascogonia (FIGS. 1-5) and each ascogonium is composed of 
a coil of large, dark-staining, uninucleate cells (Fics. 1 and 2). A 
trichogyne, an elongate series of uninucleate cells, is formed which 
extends from the coil to a considerable distance above the thallus 
(Fics. 4 and 5). The trichogyne may vary from 60 to 112 yp in 
length and project as much as 39 » above the surface of the bark. 

Examination of the slides prepared by smear technique revealed 
that some of the apothecia were of more than usual interest. The 
apothecia in question were evidently younger than others, judged 
by size and shape, but there were no other evident morphological 
differences. In many of these neither asci nor spores could be 
found, but numerous small bodies, similar in appearance to certain 
types of spermatia were observed (rics. 6-9). These were borne 


on the structures that in older apothecia would unhesitatingly have 
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been called paraphyses. Each “ paraphysis ’’ was filamentous and 
composed of uninucleate cells. The spermatium-like bodies devel- 
oped on the “ paraphyses ” in the manner shown by figure 7. They 


were borne laterally on the filaments, and though several were usu- 














Fic. 3. A section of the thallus illustrating the location of the apothecial 
initial in relation to the substrate. X approx. 100. Fics. 4 and 5. Apo- 
thecial initials stained so as to show the trichogynes projecting above the 


\ 


surface of the thallus. X approx. 440 
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ally found on a single filament (Fics. 7 and 9), we never observed 
more than one attached to a single cell. When the bodies were 
mature they contained only one nucleus and the cells upon which 
they were borne were also uninucleate. They were hyaline, 3 to 7 p 
in length, and fusiform to ovoid or bacilliform. We feel certain 
that they were produced within apothecia in all cases, because we 
have observed them in apothecia within which mature spores were 
also borne. The “ paraphyses” could easily be traced into the 
layer of ascogenous hyphae, but it was not possible to determine 
if the two were connected. 

Few stages intermediate between primordia provided with tricho- 
gynes and mature apothecia have been found. The spermatium- 
like bodies have been seen in the neighborhood of trichogynes, but 
not in actual connection with them. Whether or not spermatia 
fuse with trichogynes, the latter soon degenerate and a complex 
system of ascogenous hyphae is formed. Asci apparently arise 
from this through typical croziers. The young ascus is uninucleate 
from an early stage. 

The asci of T. interpositum are greatly elongated and devoid of 
a conspicuous sheathing membrane in their younger stages. In 
many other lichens the asci are more clavate, and the sheathing 
membrane is more distinctly visible, even in young asci, particu- 
larly in the nature of a thickened tip. 

Dodge (1928) has described spore formation in asci with fewer 
than eight spores. In these cases the definitive nucleus divides 
three times. Eight nuclei result, one of which functions in the 
formation of the spore while the rest degenerate. T. interpositum 
is interesting both because the ascus is one-spored and because the 
spore is muriform. Division of the fusion nucleus takes place and 
eight nuclei are probably formed. A thick membrane is secreted 
around one of these. The membrane is very distinct, but it sur- 
rounds only a small portion of the epiplasm of the ascus. Two or 
more spore initials may be found, but asci containing these probably 
do not develop since only one mature spore per ascus has been ob- 
served. A great deal of deeply staining chromatin-like material is 
present in the asci. This may represent decomposed nuclei, but 
further evidence is required, since even young asci contain a sub- 


stance which stains in a similar manner. The young spore and 
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its membrane increase in size until the interior of the ascus is well- 
filled. 
DISCUSSION 


The discovery of spermatium-like bodies attached to “ para- 
physes ” is the most important contribution reported in this paper. 
To the writers’ knowledge, no structures exactly like these have 
previously been described for any lichen. Technical difficulties are 
encountered in the study of lichen life-histories, and far too little 
is known about developmental stages, even in connection with the 
species that have been studied in the greatest possible detail. The 
use of smear techniques (Johnson and Brown, 1941) resulted in 
the discovery of these unusual structures in Thelotrema, and we 
have found such methods the most convenient for their study. The 
bodies are probably asexual spores or elements which have some 
function in a sexual process. 

Asexual spores are rare among lichens. Those reported by 
Bornet (1873) for Arnoldia (Physma) minutula are quite dif- 
ferent from the structures we have described (Miss Smith, 1921, 
noted that Bornet might have had a parasitic imperfect fungus). 
In Caloplaca aurantia var. callopisma Steiner (1901) described 
conidia similar to the structures in 7. interpositum in that the co- 
nidia were borne within apothecia and even within those containing 
asci and spores. In T. interpositum, however, several bodies are 
produced laterally rather than a single one terminally, and the 
apothecia in which they are borne are normal rather than abnormal 
in appearance. In C. aurantia var. callopisma the conidiophore in- 
creased in length during the production of the conidium and the 
spore was finally borne above the disk when it was mature. In 
contrast, 7. interpositum produces its bodies within the apothecium 
(at maturity they are found free within it), the apothecium is not 
open and disk-like as in Caloplaca, and no mechanism for the dis- 
semination of an asexual spore is evident. 

One should bear in mind that the differences between conidia 
and spermatia sometimes seem very slight, as work on Neurospora 
(Dodge, 1932; Backus, 1939) has clearly shown. 

The strongest evidence yet available that spermatia in other 


lichens function in a sexual process comes from observations re- 
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Fics. 6-9. From acetocarmine smear preparations. Fic. 6, spermatium 
like bodies attached to ‘paraphyses,’ X approx. 440; 7, spermatium-like 


bodies in young stage of development; 8 and 9, spermatium-like bodies near 


maturity. Fics. 7-9, X approx. 900. 
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porting the close attachment of spermatia to trichogynes. We have 
found bodies similar to those borne in the young apothecia near 
trichogynes of Thelotrema, but have never seen the two in organic 
union. There is some evidence that these spermatium-like bodies 
are similar to spermatia in function, but further data is necessary 
to determine the validity of the supposition. 

A single case is known, however, which adds considerable weight 
to such an opinion. In Collemodes Bachmanianum (Bachmann, 
1912, 1913; Fink, 1918) spermatia are not found enclosed in 
spermagonia, but both terminal and lateral spermatial groups are 
borne on spermatiophores embedded within the thallus. The char- 
acteristics of these undoubted spermatia are sufficiently similar to 
those of the spermatium-like bodies of T. interpositum to indicate 
that the structures may be homologous. 

It has been suggested that copulation may occur between these 
elements, but neither this reaction nor any evidence to support the 
suggestion has been observed. The writers are aware that paraph- 
yses are reported to cut off conidium-like formations from their 
tips (¢.g., Schmidt, 1939) and that ladder-like cross-connections are 
sometimes formed between paraphyses, but there seems no simi- 
larity between either of these and the bodies we are inclined to 
consider spermatia. Regardless of the interpretation now placed 
on these structures, however, their discovery is somewhat startling, 
and it has resulted in sufficient evidence to indicate that the de- 
scription of the complete life-history of this lichen will be of con- 


siderable interest to morphologists. 


SUMMARY 


1. The apothecia of Thelotrema interpositum arise from a group 
of ascogonial coils, each of which is provided with a trichogyne. 
This initial is similar to that which has been described in many 
lichen groups. 

2. Spermatium-like bodies have been found attached to the 
“paraphyses ’’ of some of the apothecia. These are unusual in 
their nature and place of occurrence, but they seem best interpreted 
either as asexual spores or (more probably) as spermatia. There 


is some evidence that they may fuse with the trichogyne. 
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3. Asci are formed from ascogenous hyphae, apparently through 
typical croziers. The asci first grow in length and the sheathing 
membrane may not appear until a later stage. After division of 
the definitive nucleus, one of the resulting nuclei is delimited in a 
small unit of the epiplasm by a very distinct membrane and this 
spore initial grows to fill the ascus. Most asci contain some puz- 


zling chromatin-like material. 
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PODAXIS PISTILLARIS. II 


ELIZABETH EATON Morse 


A former paper on Podaxis' by the writer concluded with the 
hope that the relationships of this genus would yet be fully worked 
out. This hope is in course of realization. Very young material 
from the Colorado Desert was supplied by E. V. C. Northrop, El 
Centro, Calif., to both Fischer and Brasfield who agreed that very 
‘arly stages of Podaxis and Secotium? are similar. Brasfield 
found that in Secotium the hymenium consists of closely com- 
pacted basidia which cover the surface of crumpled gills, whereas 
the writer found in Podaxis that the gleba develops into capillitium, 
basidia, and variable spores, with no suggestion of lamellae; fur- 
thermore, Secotium has no capillitium. 

The classifications of Podaxis and Secotium made by Brasfield 
and Fisher are quite different; the former places them together in 
Secotiaceae in Hymenogastrales. In Die Natiirlichen Pflanzen- 
familien, Vol. Za, 1933, Fischer makes a separate “ Unterreihe ” for 
Podaxis—Podaxineae—to include two families in equal rank, Po- 
daxaceae and Secotiaceae—Podavis being the sole representative in 
its family. The writer favors Fischer’s disposition of this genus. 

The powdery gleba of Podavris at maturity points to relationship 
with Lycoperdaceae proposed by Lloyd and accepted by Clements 
and Shear. 

The phylogenetic position of Podaxis still remains in doubt, as in 
the time of de Bary (1887), although some progress has been made 
towards its determination, 

There are other stalked gasteromycetes produced in sandy re- 
gions, namely, Phellorinia (which also has fascicled basidia like 
Podaxis), Gyrophragmium, Montagnites, Batarrea, Tulostoma, 
Calostoma and Dictyocephalos, whose respective relationships to 
Podaxis and to one another are not yet determined. 

Specimens of Podaxis collected by W. H. Long from alkaline o1 
salty soil in Brownsville, Texas, Nov. 1916, appeared to be identi- 

! Mycologia 25; 1-33, 1933. 

“Univ. of lowa Studies 17; 200-206, 1937. 
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cal with those collected in other regions in the southwest except 
that the spores are uniformly smaller, averaging only 3-7 x 3- 
5.25 instead of 8.5-19 & 8.5-15y (Long Herbarium, Albu- 
querque, N. M., 6884). Carleton Rea studied the material from 
Doctor Long and reported that “it is a small-spored race of Po- 


“ 


daxis.” Heim, in “ La formation des spores chez les Podaxon’ 
(1932), states that spores may exhibit great variation in form and 
size, probably correlated with nutritional or other environmental 
factors. Possibly we should be prepared to accept even marked 
variation in spore size according to favorable or unfavorable condi- 
tions of moisture, temperature, soil or salinity ; however, the writer 
would designate the above mentioned Texas material as a variation 
of Podaxis pistillaris (L. ex Pers.) Fries paurospora var. nov. 
Dearn., a name suggested by Dr. Dearness. 

We are grateful to J. B. Cleland for specimens collected in Aus- 
tralia which he called P. loandensis. These have been examined by 
Lee Bonar, V. M. Miller. and the writer without finding any spe- 
cific differences from our Poda-xis pistillaris; so far it still appears 
to the writer that probably there is only one variable species of 
Podaxis. 

Podaxis pistillaris was found near Gardner Bay, Hood Island, 


“ 


Galapagos, “on the equator,” by Stewart, June 26, 1906, communi- 
cated by Alice Eastwood and John Howell, Academy of Sciences, 
San Francisco, No. 7532, recorded by Bonar in Proc. Calif. Acad. 
Sci., July 20, 1939. 

The northern range of Podaxis, 40° N. Lat., was extended by 
about 100 miles when S. M. Zeller discovered a specimen in a 
strawberry patch at Bend, Oregon, June, 1935. 

The species is widely distributed in California, Arizona, Nevada, 
New Mexico and Texas—we have had many new collectors and 
additional localities represented since 1933. Furthermore, there 
are records which show that Podaris has been collected from the 
Sinaitic peninsula in Asia, from termite mounds in Madagascar and 
South Africa, in fact from every continent. 

Further reports are solicited, especially of the new small-spored 
variety, paurospora. 

UNIveRSITY OF CALIFORNIA, 
SERKELEY, CALIFORNIA 
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CORDYCEPS STYLOPHORA AND 
CORDYCEPS RAVENELII’* 


E. B. MarIns 


(WITH 2 FIGURES) 


Cordyceps stylophora was collected by Ravenel in South Carolina 
and was described and illustrated by Berkeley in 1857 (1). Ra- 
venel distributed it in his Fungi Car. V: 49. It has been rarely 
collected. It was next obtained by G. H. Hicks in April 1892 near 
the Michigan Agricultural College at East Lansing, Michigan. A 
part of this collection is in the Herbarium of the University of 
Michigan and bears a notation that it was determined by Ellis. 
Longyear (3) reported it in 1904. Roland Thaxter collected a 
specimen in August 1896 at Burbank, Tennessee (4). Petch (7) 
has reported a collection (Cornell 14808) by H. H. Whetzel from 
Cayuga Lake Basin, New York, made in November 1902. L. E. 
Wehmeyer obtained two specimens at Brookside, Nova Scotia, on 
July 25, 1931. A. H. Smith made a number of collections at 
Warrenburg and Catlin Lake, New York, during August and Sep- 
tember 1934 and from Oakland County, Michigan, in August and 
September, 1937 and October 1938. 

Most of the collections were immature. In the original de- 
scription of the species Berkeley states that he had not seen “ ripe 
asci.” Massee (6) described the asci and spores. The latter are 
given as filiform, slightly curved when free, multiseptate, 125- 
135 & 1p, the component cells 3.5» long. He cites only the type 
specimen, Ravenel 1325. Petch (7), however, states that he exam- 
ined the type specimen and it was “ quite immature.” The Cornell 
specimen was also found to be immature. Mains (5) has also 
noted that most of the collections from Tennessee, New York and 
Michigan were immature. The Hicks’ specimen was the nearest 
to full maturity, the asci being well developed and the ascospores 

1 Paper from the Department of Botany and the Herbarium of the Uni- 
versity of Michigan. 
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differentiated. It had not reached full maturity since only a few 
free spores were found in a mount and there is no evidence of spore 
discharge from the ostioles of the perithecia. 

In 1938, an attempt was made to obtain thoroughly mature clavae 
when A. H. Smith discovered on July 10 a number of immature 
clavae on a rotten log near Milford, Michigan. These were in- 
spected from time to time during the summer for exudation of 
spores. This did not occur and on October 24 they were collected. 
The clavae were in good condition. The perithecia contained asci 
but the spores were not fully developed. The persistence of clavae 
for more than three months without reaching full maturity was 
puzzling. 

On May 29, 1939, the log at Milford was again visited and a 
single clava was found showing abundant exudation of spores from 
the ostioles of the perithecia (Fic. 1, A, and B). Of the various 
collections, those obtained in April and May were the most mature 
while those later in the season, July to October well all much less 
mature. This suggested the possibility that the clavae might over- 
winter and mature in the spring. Consequently in September 1939 
the locality at Milford was again visited and eight clavae were 
found. Five of these had developed perithecia as shown by the 
presence of ostioles. These were marked by driving nails in the 
log beside each. In late April of 1940, the log was again visited 
and four clavae were found to have survived the winter, two with 
perithecia and two sterile. The fertile clavae were found to have 
well developed asci and differentiated ascospores which issued from 
some of the asci when mounted on a slide under a cover glass. 
They were not completely mature since spores were not exuding 
from the ostioles of the perithecia. The clavae of this species 
therefore can overwinter and mature in the spring. These obser- 
vations strongly suggest that they start their development about 
July, the perithecia developing during the summer and the asci in 
late summer and autumn. They then overwinter and the asco- 
spores reach maturity by the middle or the last of May. 

It is now possible to give a more detailed description of the spe- 
cies as follows: 

Clavae, single or occasionally two, ochraceous-tawny to dark 
cinnamon-brown, 1.5-4.5 cm. long, the fertile portion a cylindrical 
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swelling in the middle third of the clava, about 2 mm. thick, nar- 
rowed below into a sterile stipe about 0.8 mm. thick, attenuated 
above into a long acuminate sterile apex, the fertile portion smooth 
when fresh, longitudinally furowed when dry, punctate with the 
dark ostioles of the perithecia, the stipes surrounded at their bases 
by a brown mycelium; perithecia entirely embedded in the stroma, 
narrowly flask-shaped or ovoid, 240-420 « 144-240 yu; asci clavate- 
cylindric, somewhat attenuated below, slightly narrowed above, 
170-220 8-10 »; ascospores fusoid-cylindric, slightly narrowing 
at the ends, 102-164 2-3 », overlapping in the ascus, multisep- 
tate, the cells 12-20 » long, not regularly breaking into segments. 

From coleopterous larvae in rotting logs, South Carolina, Ten- 
nessee, Michigan, New York and Nova Scotia. 

Sections through the fertile portion of a clava (Fic. 1, C) show 
a somewhat similar differentiation as that described for Cordyceps 
agariciformia (C. capitata) by Jenkins. The differentiation is 
more pronounced and can be easily demonstrated from unstained, 
free-hand sections. There is a central cylinder composed of nearly 
colorless, longitudinal, parallel hyphae. Surrounding this is a thin 
intermediate layer of brownish, compactly interwoven hyphae. Be- 
yond this is the perithecial layer. The perithecia are seated on and 
appear to arise from the intermediate layer. In the perithecial 
layer the perithecia are surrounded by hyphae which are nearly 
colorless and very loosely interwoven next to the intermediate layer 
becoming progressively more interwoven and colored outward, 
finally forming a rind of very compactly interwoven dark colored 
hyphae through which the ostioles of the perithecia open. 


Corpyceps RAVENELII Berk. &Curt. 

This is also a rare species. It was described by Berkeley (1) 
in 1857 from a collection made by Ravenel in South Carolina. Ra- 
venel issued it in his Fungi Car. 1V: 28. It has been reported from 
South Carolina, North Carolina, Tennessee, Kentucky, Iowa, Penn- 
sylvania and New Hampshire. In 1940 it was discovered in a 
number of localities in Michigan by A. H. Smith and the writer on 
grubs of the June beetle. The first collection was obtained on 
June 4, and the clavae proved to be immature. However, they 
were planted in the writer’s garden where they continued to de- 


velop. It was noted that the developing perithecia appeared to 





ar- 
ted 
oth 
the 
ses 
na, 
te- 
ve, 
ng 
p- 
ts. 


n- 





Mains: CorDYCEPS STYLOPHORA 615 


break through a cortical layer. The perithecia of this species have 
been described as free, superficial or partially immersed. Sections 
through the fertile portion of a clava (Fic. 2, A-C) show that a 
considerable portion of it is a central cylinder consisting of light 
colored, narrow, longitudinal hyphae. Surrounding this is an in- 
termediate layer, 30-36, thick, of densely interwoven hyphae. 
Arising from this and growing outward at right angles are nu- 
merous dark, brown parallel hyphae which form a very dense layer 
about 60 » thick. The perithecia arise at intervals from the inter- 
mediate layer and apparently as they develop push through the 
outer layer. Where the perithecia are closely associated, the outer 
layer is torn loose from the intermediate and sloughs off (Fic. 2, 
B). Since the perithecia finally reach a length up to 480 yn, they 
appear to be superficial even where the outer layer remains (FIG. 
2,C). 

The following description is drawn from fresh specimens of the 
Michigan collections : 

Clavae 5-9.5 cm. long, dark chocolate-brown, club-shaped, the 
fertile portion occupying the upper portion of the clava, 2.5-4 cm. 
long, 4-7 mm. thick, the apices obtuse to acute, sometimes free 
from perithecia, the stipes 2-3 mm. thick; perithecia at first nearly 
hemispherical, finally cylindric, rounded above or somewhat nar- 
rowed, 348-480 « 240-360 », blackish brown, at first embedded, 
finally becoming almost or entirely free; asci somewhat clavate, 
240-312 & 8-104; ascospores slightly narrowing at the ends, 
192-255 2-3 », hyaline, multiseptate, the cells 20-30 » long, only 
slightly segmenting. 

From larvae of “ June beetle,” in woods, Milford, Michigan, 
E. B. Mains and A. H. Smith, June 4, 1940 (5062), June 5, 1941 
(5325) ; Dexter, Michigan, June 14, 1940, A. H. Smith (15100) ; 
Waterloo, Michigan, June 26, 1940, A. H. Smith (15131) ; Pinck- 
ney, Michigan, June 17, 1940, E. B. Mains (5090); Ann Arbor, 
Michigan, July 3, 1940, A. H. Smith (15174). 

Species of Cordyceps are commonly grouped according to 
whether their perithecia are embedded or superficial. Some spe- 
cies, as for example Cordyceps militaris, have been placed in both 
groupings. However, in C. militaris, the perithecia are embedded 


in a peripheral layer of loose hyphae without an outer compact rind. 
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Upon drying or in age, the tissue between the perithecia shrinks 
leaving most of each perithecium exposed and projecting. The 
dense outer rind of C. stylophora prevents this. Cordyceps michi- 
ganensis, C. paludosa and C. superficialis unquestionably have su- 
perficial free perithecia in all the collections examined. These 
species are very rarely collected and the available material is rather 
limited. From such observations as it has been possible to make 
it seems probable that the development of these species is similar 
to that of Cordyceps Ravenelii; the peripheral layers being very 
thin and the perithecia emerging very early in their development. 
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EXPLANATION OF FIGURES 


Fic. 1. Cordyceps stylophora. <A, clava showing swollen fertile portion 
and acuminate sterile apex (1.5 X); B, portion of clava, showing exudation 
of spores (60 X); C, portion of cross section of immature clava showing 
central cylinder covered by intermediate layer and cortical layer containing 
perithecia (150 X). 

Fic. 2. Cordyceps Ravenelii. A, clava arising from June beetle larva 
(natural size); B, cross section of fertile portion of clava showing portion 
of central cylinder covered by intermediate layer from which perithecia and 
cortical layer arises; developing perithecia have torn portions of the cortical 
layer loose (105 X); C, portion of cross section of clava showing half de- 
veloped perithecia projecting above the cortical layer (105 X). 








OBSERVATIONS ON A NEW SPECIES 
OF CLADOCHYTRIUM 


ArTHUR B. HILLEGAS 


(witH 40 FIGURES) 


During the course of an investigation of the chytrid flora of 
Van Cortlandt Lake in New York City, an interesting species of 
Cladochytrium was isolated from collections of water and decaying 
vegetation. Although at first the fungus appeared to be similar to 
Cladochytrium tenue as described by Nowakowski (1877) further 
investigation brought out significant differences which indicated 
that an intensive study ought to be made. Chiefly because of its 
exceptionally coarse and extensive rhizomycelium and the presence 
of numerous, non-septate, intercalary, spindle-shaped enlarge- 
ments, it became apparent that it is not identical to any of the 
known Cladochytrium species or any other closely related Clado- 
chytriaceae, and the creation of a new species seems warranted. 
Since the fungus is characterized by an unusually coarse rhizomy- 
celium, the following name is proposed : 


Cladochytrium crassum sp. nov. 

Fungus saprophyticus; rhizomycelio copioso atque extenso, maxime crasso 
cum permultis tumoribus intercalaribus, non septatis, fusiformibus vel glo- 
bosis, 3.85 X 15-18 XK 304, partibus tenuissimis 1.54 diametro, trabeculis 
apparentibus. Rhizoidibus 0.5—-1.1 « diametro in rhizomycelio variatim locatis. 
Zocsporangiis terminalibus aut intercalaribus, raro proliferatis, sine apo- 
physate, variatim formatis sed plerumque sphaericis ad aliqua ex re pyri- 
formia, 11 X 20-30 X 434. Tubula exeunte nonnumquam usque ad 27 X 
744, papilla aut poro, plerumque una, deliquescente. Zoosporis intra zoo- 
sporangium disiunctis, immotili cumulo emergentibus, limo involutis, orifice 
tubulae exeuntis quiete aliquamdiu manentibus, mox acriter moventibus atque 
enatantibus. Zoospora hyalina, sphaerica ad minime pyriformem, interdum 
amoeboidea, 4.9-6 diametro cum hyalino globulo maxime refractivo 2- 
2.75 diametro, flagello posteriore 25-35, rapide et emicatim enatante. 
Spora perdurante sphaerica (9.35-23 « diametro) vel fusiformi (10 * 26 u— 
14.8 X 23.1%), pariete 1.5 crasso, subfusco colorato, germinatione incom- 
perta. 


Rhizomycelium well developed, extensive, coarse, with numerous 
intercalary, non-septate, fusiform to globose swellings 3.85 « 15- 
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18 X 25 », the tenuous portions as little as 1.5 » in diameter, with 
trabeculae. Rhizoids 0.5 » to 1.1 » in diameter originating at var- 
ious places along the rhizomycelium. Zodsporangia terminal or 
intercalary, seldom proliferating, non-apophysate, variously shaped, 
commonly spherical to slightly pyriform, 11 & 20-30 K 43. Exit 
tube occasionally to 27 & 74 u, papilla or pore, usually single, de- 
liquescent. Zodspores delimited within zodsporangium and emerg- 
ing in a non-motile mass enveloped in slime, which remains at the 
mouth of the exit tube a few minutes before the zodspores become 
active and swim away. Zodspore hyaline, spherical to slightly 
pyriform, occasionally amoeboid, 4.9-6 » in diameter with a clear 
highly refractive globule 2-2.75 » in diameter, posterior flagellum 
25-35 », swimming rapid and darting. Resting spore spherical 
(9.35-23 » diameter) to fusiform (10 * 26 »-14.8X 23.1 »), wall 
1.5 thick, light brown in color, germination unknown. Sapro- 
phytic on decaying vegetation from Van Cortlandt Lake, New York 
City. 
APPEARANCE OF THE FUNGUS IN CULTURE 

The fungus was first observed in dechlorophyllized corn leaves 
which had been used to bait the original collections of pond water. 
From this mixed culture unifungal cultures were established on 
bleached corn leaves and non-waterproof cellophane, and in pure 
culture upon 0.5 and 3 per cent plain agar. The methods em- 
ployed in isolating these cultures are essentially those which have 
been employed by Couch (1939) and Cox (1939). 

For a life history study of Cladochytrium crassum bleached corn 
leaves proved to be the best substratum, because on it the thallus 
develops normally and abundantly. The rhizomycelium charac- 
terized by its conspicuous, irregular, globose, or spindle-shaped 
swellings may grow intramatrically (Fic. 1) and partially or en- 
tirely extramatrically, frequently extending into the surrounding 
water and giving a distinctly fuzzy appearance to the margin of 
the corn leaf. Usually the rhizomyceloid development of the 
thallus is well established before the terminal (Fic. 2) or inter- 
calary (FIG. 3) zoOsporangia are formed. Although zoosporangia 
are distributed throughout the whole substratum they are particu- 
larly abundant about the vascular system, especially in old cultures. 

Another substratum used successfully for maintaining cultures 
of the fungus was non-waterproof cellophane, a substratum intro- 
duced into chytrid work by Haskins (1939). Although this is 
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Fics. 1-5. 1, thallus growing in dechlorophyllized corn leaf, x 296; 
rhizomycelium with terminal zodsporangia, X 296; 3, intercalary zodspo- 
rangia, X 296; 4, young thallus growing upon cellophane, X 1187; 5, old 
thallus scraped from cellophane showing anastomoses between branches. 
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excellent for culturing purposes it is not desirable for observation 
of the fungus because of the similar optical properties of the 
fungus and the cellophane, and the reduced and distorted thallus 
that is produced. Usually about ten days after inoculation white 
patches or mats of the fungus on the cellophane are to be observed 
with the unaided eye. Instead, however, of expanding widely on 
the cellophane as it does on the bleached corn leaves, the fungus 
displays an abundant but compacted and distorted growth on the 
surface of the cellophane radiating centrifugally from the point of 
infection (Fic. 4). Immediately upon germination of the zo0- 
spore, branching and enlargement and anastomosis of the germ 
tube occurs (FIG. 4). The delicate tips of the rhizomycelium lie 
plainly on the surface of the cellophane but the proximal portion 
is less clearly defined and appears to be partially enveloped, pos- 
sibly because of the swelling of the cellophane induced by enzymic 
action. An old empty thallus scraped from the cellophane, flat and 
rigid, shows what an intricate labyrinthine pattern is formed by 
the reduced growth and the anastomoses between branches of the 
thallus (Fic. 5). The zodsporangia produced on cellophane, un- 
like the vegetative growth, appear to be quite normal except in 
places where they have developed so abundantly that they are 
packed and squeezed together into irregular shapes. 
Cladochytrium crassum has been grown on 0.5 and 3 per cent 
plain agar, and on these media the thallus development is quite 
normal. The rate of growth is nevertheless slow requiring two 
weeks to acquire a colony 6 mm. in diameter on 3 per cent agar. 
In such cultures growth takes place both deep within and on the 
surface of the medium. Zodsporangia are developed but zodspores 
have not been observed to be liberated from the zodsporangia at 
the concentrations of agar thus far employed. Further experi- 


ments will determine the relative suitability of various agar media. 


DEVELOPMENT OF THE FUNGUS 
The zodspore of C. crassum is typical of the genus Clado- 
chytrium. The single highly refractive globule is hyaline in con- 
trast to the golden-red refringent globule of Cladochytrium repli- 
catum (Karling, 1931), Cladochytrium Nowakowski (Sparrow, 
1931), and Cladochytrium polystomum (Zopf, 1884). The zodé- 
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Fics. 6-22. 6, motile zodspore, X 1175; 7-9, amoeboid zodspores, * 1175; 
10, early stage in germination of zoOspore, X 1175; 11, 12, branching of the 
germination tube, X 1175; 13, initial swelling on the germ tube, X 1175; 14, 
intercalary swellings of mycelium and trabeculae, X 572; 15, enlarged view 
of trabecula, * 1175; 16, anastomosis between two branches of rhizomy- 
celium, % 572; 17 a-g, various sporangial shapes, 382; 18, proliferation 
of a zooOsporangium, X 1175; 19, early stage in the development of a zod 
sporangium with exit tube forming, X 1175; 20, late stage in the dispersal 
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spores are spherical to slightly pyriform 4.9 to 6, in diameter, 
hyaline, occasionally with small vacuoles, with a posteriorly at- 
tached flagellum 35» long which compares favorably with those 
reported for Cladochytrium tenue (Nowakowski, 1877). A con- 
spicuous spherical highly refractive globule 2-3 in diameter is 
contained in each spore usually in a fairly central position (FIG. 
6,7). Adjacent to the refractive globule is a clear spherical body 
bordered by a denser material which appears to be the nucleus 
surrounded by a nuclear cap. 

The zodspore swims forward in the usual jerky manner of a 
chytrid, darting from one obstruction to another. This active 
swimming stage of the zodspore is frequently interrupted by an 
amoeboid condition of varying duration in which the active zo00- 
spore comes to rest, becomes amoeboid, and then weakly creeps 
about trailing its inactive flagellum (Fic. 8, 9). During the 
amoeboid phase the nucleus and nuclear cap material remain 
closely associated with the highly refractive globule in the dense 
cytoplasm. The optically homogeneous pseudopodia which extend 
out in the direction of movement are definitely less dense than the 
central portion of the zodspore. 

After a swimming period of a few minutes to several hours the 
zoOspore comes to rest on the substratum, rounds up preliminary 
to germination, and either drops or retracts its flagellum. The 
protoplasm now assumes a greyish hue and all the structures in the 
zoOspore that have been so clearly defined in the hyaline proto- 
plasm now become indistinguishable except the highly refractive 
globule. Within a few minutes the germ tube emerges from the 
surface of the zoOspore as a small papillate structure which elon- 
gates into a fine hyaline filament 2, in diameter (Fic. 10) and 
branches either near the zodspore (F1G. 11) or at some distance 
away (FIG. 12). As the germ tube elongates, gradual vacuolation 
of the zodspore takes place until it is devoid of any protoplasm 
except the highly refractive globule and this too soon disintegrates. 
Very soon afterwards intercalary enlargements make their appear- 
of highly refractive substance in the protoplast; deliquescence of exit papilla, 
* 1175; 21, intercalary sporangium in granular stage with exit pore, X 1175; 


22, mature zodsporangium with refractive substance localized in each zod 


spore initial, X 1175, 
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ance in the germ tube (Fic. 13), the initial stages of the spindle- 
shaped swellings which are so strikingly characteristic of the thal- 
lus. The germination therefore is not different in important re- 
spects from that reported for other Cladochytriaceous species. 

The germ tube represents the rudimentary rhizomycelium which 
by its growth, branching and rebranching forms a very extensive 
and complicated thallus. The most striking feature of the thallus 
is its spindle-shaped, or less frequently, irregular (Fic. 1) or 
globose swellings. They may attain a diameter of 18.7 » while 
the more tenuous portions are less than 3 in diameter and the 
extremely delicate tips are never more than 1 ». A hyaline proto- 
plasm in which are dispersed highly refractive globules fills the 
young thallus while the older ones which have been differentiated 
into vegetative and reproductive structures are devoid of proto- 
plasm in the filamentous portion. The protoplasm appears to be 
drained into the incipient zodsporangia although occasionally ex- 
tremely vacuolated protoplasm may remain in the filament where 
it soon disintegrates, possibly indicating that not all of the proto- 
plasm is utilized in the formation of the zodsporangia. 

The spindle-shaped swellings of Cladochytrium crassum are not 
septate as they have been shown by Nowakowski (1877) for Clado- 
chytrium tenue. This is one of the fundamental differences be- 
tween these two species. Furthermore the relationship between 
the spindle organ and the more tenuous portion of the rhizomy- 
celium is another point of contrast. The figures of Nowakowski 
(1877) indicate that the spindle organs of C. tenue are of fairly 
uniform size and shape and that they taper rapidly to the tenuous 
portions of the rhizomycelium which likewise maintain uniformity 
in diameter. On the other hand, C. crassum exhibits no uni- 
formity either in size and shape of its spindle-shaped swellings or 
in the diameter of its tenuous portions. Frequently one swelling 
may follow another in catenulate fashion without the interval be- 
tween the swellings becoming sufficiently reduced to be called 
tenuous, thus presenting a thick appearing mycelium (FIG. 2). 
This same comparison might be made with Cladochytrium repli- 
catum (Karling, 1931, 1935, 1937b) and Cladochytrium Nowa- 
kowski (Sparrow, 1931). The type of swelling found in this new 
species is in most respects similar to those of Amoebochytrium 
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rhizidioides (Zopf, 1884), Cladochytrium cornutum (de Wilde- 
man, 1896), Nowakowskiella ramosum (Butler, 1907), Nowakow- 
skiella elegans (Matthews, 1928; Sparrow, 1933), Nowakowskiella 
endogena (Domjan, 1935), Physocladia obscura (Sparrow, 1933) 
and Septochytrium variabile (Berdan, 1939). 

Another distinguishing characteristic of the rhizomycelium of 
this species is the trabeculae or thickenings within the filamentous 
portion of the thallus. These bands may be so thick as to leave 
only a small pore through which the protoplasm can flow or they 
may only partially surround the mycelium and scarcely retard the 
flow of the protoplasm (Fic. 14, 15, 16). These trabeculae are 
usually located at a constriction in the mycelium or just at the ex- 
panding portion of the intercalary swelling. Partial thickenings 
are located at various places along the mycelium but most often at 
the junction of the branches or rhizoids or at other partial obstruc- 
tions in the filament (Fic. 16). Until the present time thickenings 
of this type among chytrids have been reported only in Septo- 
chytrium variabile (Berdan, 1939). Occasionally anastomosis be- 
tween the branches of the rhizomycelium may occur (FIG. 16), but 
this does not appear to serve any particular function. 

The zodsporangia are either terminal or intercalary in the rhizo- 
mycelium as has already been shown (Fic. 2, 3, 21) and exhibit 
great diversity in size and shape and in the length of exit tube. 
They are typically globose or pyriform measuring 11 20 p-30 
43» (generally 34 in diameter) while others may be irregular 
or spindle-shaped. A few of the infinite number of shapes which 
the zodsporangia may assume are shown in figures 17a-g. The 
zoospores may be discharged through a long and slender exit tube 
up to 46, in length and 3.5-5 » in width, or by means of a very 
short exit papilla, or by simply a pore. More than one exit tube 
seldom occurs (FIG. 17g) and although as many as three of them 
have been observed only one has ever been functional. 

The zodsporangia originate as terminal or intercalary swellings 
which have become delimited from the vegetative portion of the 
thallus by cross-walls (Fic. 19). Whether or not the protoplasm 
of the rhizomycelium is entirely used up in the formation of the 
zoOsporangia was not determined. It is observed, however, that 


the protoplasm is absent from the older portions of the mycelium 
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and often in those parts adjacent to the sporangia. This may be 
the result of drainage of the protoplasm into the sporangia or 
possibly degeneration of it. Proliferation of the sporangium oc- 
curs infrequently (Fic. 18). 

The subsequent enlargement and maturation of the zodsporan- 
gium is accompanied by certain changes in the protoplast. In the 
initial enlargement are numerous small highly refractive globules 
scattered throughout the hyaline protoplasm (Fic. 19, 20). These 
increase in number as the incipient sporangium enlarges, but just 
before the cleavage of the protoplast into zodspores, these globules 
become uniformly dispersed throughout the hyaline protoplasm in 
the form of minute granules (Fic. 21), imparting a finely granular 
appearance to it. This dispersion allows equal amounts of the 
highly refractive substance to be included in each of the zodspore 
initials at cleavage. The optical homogeneity of the protoplasm 
makes it impossible to follow the cleavage stages in the protoplast. 
Zoospore delimitation, however, follows the highly dispersed phase 
of the refractive material because gradually the refringent sub- 
stance, by fusion of the minute particles, becomes localized to form 
the highly refractive globule of the zodspore (Fic. 22). The 
changes that occur in the protoplast have for the most part been 
described for many of the rhizidiaceous and cladochytriaceous 
fungi by Karling, Couch, Berdan, Hillegas and others. 

The discharge of the zodspores of Cladochytrium crassum may 
occur through an exit tube, a papilla (Fic. 2), or a pore (FIG. 21). 
If a tube is formed it begins as a bulge on the surface of the 
sporangium (FIG. 19) and elongates rapidly attaining in one in- 
stance a length of 144 in one hour. Except under unfavorable 
circumstances long tubes are not formed. This development oc- 
curs before the highly refractive material becomes dispersed 
throughout the protoplast. The preliminary steps involved in the 
preparation of the opening through which the zodspores are to be 
discharged are fairly complicated. At the tip of the exit tube or 
papilla, or in the case of the simple pore, on the surface of the 
sporangium itself, a bulge becomes evident which appears to be 
caused by the separation of inner and outer layers of the sporangial’ 
wall. In the space thus formed between the two layers a clear 
substance forms which might conceivably be the products of the 
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deliquescence of the outer layer. When this outer layer eventually 
disappears leaving only traces in the form of a ring (Fic. 24, 25, 
26, 29) the hyaline substance also soon disappears leaving the 
inner membrane of the wall exposed. This membrane similarly 
has a bulge (Fic. 23, 24, 25, 26) directly inside of which is evident 
a second spherical-shaped mass of viscid substance (Fic. 25, 26). 
Upon the rupturing of this inner membrane, this viscid substance 
serves as a temporary plug and is pushed out ahead of the zo0- 
spores (FIG. 31). 

Zopf (1884) figured a plug-like structure in the exit tube of 
Amoebochytrium rhizidioides and Ward (1939) in Rhizophlyctis 
rosea has shown a cushion-like plug in the mouth of the exit tube 
which may correspond to the substance found between the outer 
and inner membranes in Cladochytrium crassum. For Clado- 
chytrium hyalinum Berdan (1941) showed a cushion of hyaline 
substance in the mouth of the exit tube but outside the inner 
membrane. This substance she believes to serve as a plug pre- 
ceding the discharge of the zodspores and to later surround the 
released zodspores. In C. crassum, on the other hand, the sub- 
stance which corresponds to the cushion in C. hyalinum entirely 
disappears before the zodspores emerge and it is the viscid sub- 
stance beneath the inner membrane which precedes the escaping 
zoospores and partially or possibly completely surrounds them upon 
their discharge. 

In two instances empty blister-like protuberances were seen 
(Fic. 30) resembling a vesicle extruding from the pore, but in 
neither case did the protoplasmic contents flow into this such as 
has been described by Sparrow (1932) in the discharge of the 
spores of Physocladia obscura. 

Following the breaking of the membrane at the mouth of the 
exit tube, the clear substance which up to this time has remained 
just below the bulging membrane (Fic. 25, 26) appears to function 
as a plug which restrains the zodspores from escaping (FIG. 22). 
As the zoospores emerge pushing the viscid material before them 
(Fic. 31), this clear substance forms a cap over the top of them 
(FIG. 32) which gradually thins out over the zodspore mass as the 
mass enlarges, but because of its hyaline nature it soon becomes 
indiscernible. Ultimately the entire mass of zodspores flows out 
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of the sporangium and remains at the mouth of the exit tube as a 
spherical mass of amoeboid bodies so closely pressed together that 
they assume polygonal shapes (Fic. 33). The zoospores now 
round up, then gradually become active and with their flagella 
moving weakly they swarm about within a limited space before 
they become dispersed and swim away (FIG. 34). 

As the figures and description indicate, there is some evidence 
in support of the view that there is a membrane or vesicle sur- 
rounding the zoospores. Immediately after discharge the zod6- 
spores appear to have a cap of clear fluid which at some times ap- 
pears to act like a membrane. For example the restrained swarm- 
ing of the zoOspores at the mouth of the exit tube prior to their 
liberation into the surrounding medium might be considered a 
proof of the existence of a membrane. This limitation of swarm- 
ing cannot have been caused by a bacterial slime because it has 
been observed in cultures which have been thoroughly washed. 
Furthermore, when these zoospores after a minute begin to swim 
away they do not, as in Endochytrium operculatum (Karling, 
1937a), break forth in all directions, but emerge usually at one, 
occasionally at two, spots from the zodspore mass, a behavior that 
could be the result of the presence of some limiting membrane 
which ruptured at one or two places thus permitting the liberation 
of the zoospores. The zoospores are well bound together by some 


means. 


Fics. 23-40. 23, early stage in the deliquescence of exit pore, X 1134; 24, 
exit tube with remnants of outer wall and bulge showing on inner membrane, 
< 1134; 25, exit papilla on maturing zoOsporangium; fragments of outer 
wall bulge on inner membrane with globule of viscid substance below, 
< 1134; 26, oblique view of exit papilla; fringe formed by old outer wall, 
< 1134; 27, exit tube with inner membrane ripped off; 28, thickened ring 
formed at contact of outer wall and inner membrane of exit tube, X 1134; 
29, exit tube with outer wall partially ripped thus showing inner membrane, 
X 1134; 30, vesicle at mouth of exit pore, X 1134; 31, zodspore discharge ; 
viscid fluid flowing from exit papilla, X 1134; 32, viscid substance spreading 
out over emerging zoOspores, X 1134; 33, later stage of zodspore discharge, 
viscid substance not visible, X 1134; 34, zodspores fully discharged and 
swimming away, X 1134; 35, zodspore mass at mouth of exit tube: 36, 
zoospore mass being stretched towards micropipette; 37, mass of zodspores 
showing extreme elasticity; 38, intercalary thick-walled resting spore, 
x 1134; 39, 40, thin-walled intercalary resting spores, X 1134. 
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In spite of this evidence, however, I do not believe that there 
is any membrane around the zodspores of C. crassum as in Pythium 
or Physocladia obscura. Even after repeated and long observation 
I have been unable to discern any traces of such a vesicle. Spar- 
row (1932) reported Physocladia obscura as possessing a vesicle 
within which the zoospores swarmed before they were released. 
The zoospores of C. crassum swarm no longer than one minute 
thus making the existence of such a vesicle highly improbable in 
this form. It is my belief, therefore, that the zoospores of C. 
crassum are embedded in a matrix or surrounded by a slime which 
momentarily retards the free swimming of the escaped zodspores. 
The extreme viscidity of the matrix or slime was demonstrated 
when making a unifungal culture. A pipette placed near the mass 
of discharging zoospores (Fic. 35) could stretch the mass of 
zoospores away from the mouth of the exit tube into a long strand 
(Fic. 36, 37) without separating the mass, and when suction was 
released the mass snappéd back elastically into its original shape 


and position. 
RESTING SPORE 


Resting spores form rather abundantly in old cultures to which 
fresh water has not been added for at least two weeks. They ex- 
hibit characteristics similar in most respects to those reported for 
other members of the genus Cladochytrium. They are inter- 
calary, spherical (Fic. 38) or fusiform (Fic. 39, 40) with a smooth 
hyaline wall 1.5-2 in thickness. They appear to form within 
the intercalary swellings and are cut off from the rhizomycelium 
by septa. The contents of the resting spores consist of several 
large highly refractive globules that fill the interior of the spore. 
Resting spores have been reported for six of the recognized spe- 
cies of Cladochytrium: C. graminis (Bisgen, 1887) which have 
thick light brown resting spore walls; C. replicatum (Karling, 
1935) (C. Nowakowski Sparrow, 1931) with smooth and rough 
hyaline walls; C. caespitis (Griffon and Maublanc, 1910) whose 
resting spores have smooth, slightly yellowish walls 2-5 » thick; 
C. irregulare (de Wildeman, 1895) which has terminal or inter- 
calary resting spores; C. viticolum (Prunet, 1894) with resting 





ny 





HiLtvtecas: New SpEcIES oF CLADOCHYTRIUM 631 


spores having thick, smooth walls; and C. hyalinum (Berdan, 
1941) which has smooth, thin walled resting spores. 

It is evident from this that the general morphological charactet 
of the resting spore of C. crassum is for the most part similar to 
that of other species of Cladochytrium. The germination of the 


resting spore has not been observed. 


DISCUSSION 

The fundamental characteristics on the basis of which the new 
species has been created make the fungus easily distinguishable 
from its closest relative Cladochytrium tenue. The new species 
displays a coarse rhizomycelium with intercalary non-septate swell- 
ings and prominent trabeculae. Resting spores have also been 
observed. In Cladochytrium tenue, however, the rhizomycelium 
is tenuous except for the spindle organs which are bi-cellular in- 
stead of non-septate, and no trabeculae nor resting spores have 


been reported thus far. 
SUM MARY 


1. A new species of Cladochytrium has been isolated in uni- 
fungal culture on dechlorophyllized corn leaves and non-water- 
proof cellophane, and in pure culture on 0.5 and 3 per cent plain 
agar. 

2. The development and structure of the fungus has been de- 
scribed. 

3. The specific name crassum has been proposed for this new 
species because of its coarse rhizomycelium. 
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DICTYOSTELIUM MINUTUM, A SECOND 
NEW SPECIES OF SLIME MOLD 
FROM DECAYING FOREST 
LEAVES ' 


KENNETH B. Raper? 


(WITH 4 FIGURES) 


INTRODUCTION 


Species of the Dictyosteliaceae, a group of pseudoplasmodium- 
forming slime molds, are generally distinguished by one or more of 
the following characters: (1) the color of the spore masses, or sori, 
(2) the form of the fruiting structures, or sorocarps, and (3) the 
maximum dimensions of such sorocarps. Of these characters, the 
latter is the most variable and, in general, the least satisfactory. 
Nevertheless, sorocarp size provides a reasonable basis for species 
separation and description if adequate safeguards are taken to es- 
tablish and maintain optimum cultural conditions. To this end 
it is essential to cultivate members of this group with the same 
bacterial associates, and, insofar as possible, to standardize critical 
environmental factors at favorable and reproducible levels. Such 
factors include (1) the nutrient composition of the substratum, 
(2) the moisture content of the air within the culture chambers, 
(3) the temperature of incubation, and (4) the pH of the host bac- 
terial colonies (Raper, 1937, 1939, 1940b). Upon observing these 
precautions, whenever a particular isolate consistently shows marked 
differences in sorocarp size from known species in culture, and like- 
wise differs from the description of previously published species, 

1 The slime mold described was isolated and studied while the writer was 
employed in the Division of Soil Microbiology, Bureau of Plant Industry, 
U. S. Department of Agriculture, Washington, D. C. 

2 Microbiologist, Northern Regional Research Laboratory. This is one of 
four regional laboratories authorized by Congress in the Agricultural Ad- 
justment Act of 1938 for the purpose of conducting research to develop new 
uses and outlets for agricultural commodities. These laboratories are ad- 
ministered by the Bureau of Agricultural Chemistry and Engineering of the 
U. S. Department of Agriculture. 
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the designation of such a form as new appears warranted. Such 
has been the writer’s experience. Upon three occasions and from 
widely separated localities a Dictyostelium has been isolated from 
forest litter which invariably produces smaller sorocarps than any 
known member of the genus. Because of the diminutive character 


of its sorocarps, the species is designated as follows. 


TECHNICAL DESCRIPTION * 


Dictyostelium minutum sp. nov. 

In culturis artificiosis, sorocarpis perminutis, solitariis vel gregariis, 
plerumque 500-850 altis, interdum majoribus, saepe minoribus, frequenter 
ramosis; sorophoris ex hyalinis griseo-albis, rectis, basi 12-18, apicem 
versus 2.5-6m in diam. paulatim attenuatis, supra flexuosis, parte basali ex- 
cepta e strato uno cellularum compositis; soris ex hyalinis lacteo-albis, 
rotundato-apiculatis, plurimum 75-125 « in diam., aliquando majoribus; sporis 
ellipticis, hyalinis, 5-7 » longis, 3.0-3.5 u latis. 

Ex foliis putrescentibus in silvis deciduis isolatum, Virgnia, Massachusetts, 
et Maryland. 

Cultivated upon hay-infusion, dung-infusion, and weak peptone 
agars in association with Escherichia coli, Pseudomonas fluorescens, 
Serratia marcescens, Bacillus megatherium, and Bacillus firmus 
at temperatures between 20 and 25° C., sorocarps diminutive, soli- 
tary or gregarious, commonly 500 »-850 » in height, occasionally 
larger, often smaller, frequently branched; sorophores colorless to 
grayish white, erect, 12 4-18, in diameter at the base, tapering 
gradually to 2.5 p-6 w in diameter above, terminal region flexuous, 
commonly consisting of a single tier of cells except in basal por- 
tion; sori colorless to milk-white, rounded-apiculate, commonly 
75 p-125 w in diameter, occasionally larger; spores elliptical, hya- 
line, 5 p-7 wp X 3.0 p-3.5 p. 

Isolated from leaf mould from deciduous forests. Virginia, 
Massachusetts, and Maryland. 


ISOLATION AND CULTURE 


The type culture of Dictyostelium minutum, No. V—3, was 1so- 
lated in October 1937 from a sample of forest litter collected from 
a hardwood forest near Vienna, Virginia. The site of collection 


3 The writer is indebted to Edith K. Cash, Bureau of Plant Industry, for 
preparing the Latin diagnosis. 
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was near a small stream, and the flora in the immediate vicinity 
consisted of maples, ash, alder and deciduous ferns. These forms, 


together with oaks and beeches from the adjacent slopes, con- 





Fic. 1. Dictyostelium minutum growing in association with Escherichia 
coli at 22°-23° C.; figures with exception of I taken from 0.1% peptone agar 
plates. A, close of vegetative stage, myxamoebae unoriented; B, early 
fruiting stage, aggregates not showing converging streams; C—/’, pseudo- 
plasmodia showing conspicuous centers and converging streams of myx- 


amoebae; G, pseudoplasmodium not showing definite center of aggregation; 
H, mature sorocarps on 0.1% peptone agar; and J, mature sorocarps on 
hay-infusion agar. A-G, X 35; H-I, X 10. 


tributed to the leaf mould layer. The material from which the 
slime mold was isolated remained fairly most at all times and con- 
sisted of decomposing leaf fragments together with the topmost 


layer of underlying soil. From the same sample of approximately 
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40-50 grams, cultures of Dictyostelium mucoroides Brefeld (1869), 
Polysphondylium violaceum Brefeld (1884), and P. pallidum Olive 
(1901) were likewise secured. 

The slime molds were isolated as follows: A portion of the 
sample was macerated in a clean mortar with approximately ten 
volumes of sterile water and the resulting suspension streaked upon 
dilute hay-infusion agar‘ plates. These were subsequently incu- 
bated at 22° C.+. Beginning on the third day following inocu- 
lation, the plates were examined daily. Pseudoplasmodia charac- 
teristic of the Dictyosteliaceae appeared on the fourth day and by 
the following morning had developed into typical but relatively 
small sorocarps of Dictyostelium mucoroides and Polysphondylium 
violaceum. On the sixth day sorocarps of P. pallidum were like- 
wise evident. The three species were isolated directly in pure- 
mixed culture with Escherichia coli. Meanwhile, in a single plate, 
small pseudoplasmodia appeared which subsequently developed into 
diminutive white-headed sorecarps. These were almost completely 
masked by an overgrowth of Mucors and other fungi. After re- 
moving this covering as carefully as possible, minute quantities of 
unaggregated myxamoebae and accompanying “host” bacteria 
were removed with a small loop and streaked upon fresh plates of 
dilute hay-infusion agar. By repeating this procedure the fungi 
were soon eliminated and the slime mold was eventually obtained 
in pure-mixed culture associated only with a single species of bac- 
teria upon which it fed. In addition to dilute hay-infusion agar, 
subsequent transfers were made upon full-strength hay-infusion, 
dung-infusion, and weak peptone agars containing either 0.05 per 
cent or 0.1 per cent of this nutrient. The slime mold has been 
grown continuously upon these media since the date of its isolation, 
being frequently shifted from one to another. 

In the light of previous experience (Raper, 1939, 1940b) en- 
vironmental factors known to influence processes of growth and 
development in the Dictyosteliaceae have been controlled as accu- 
rately as deemed necessary. Culture media have regularly been 
adjusted to an initial pH of 6.0 and quantities of phosphate buffers 
(Na,HPO,-12H.O and KH,PO,) have been added whenever 

4Hay infusion agar as earlier described (Raper, 1937) diluted to one 
fourth its original nutrient strength. 
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necessary to prevent any appreciable deviation from this level. 
Cultures for examination have been grown in Petri plates con- 
sisting of close fitting valves, insuring the maintenance of a sat- 
urated or near saturated atmosphere within the culture chambers 
throughout the period of growth and sorocarp development. In- 
cubation temperatures have ranged from 20°-25° C., but have 
generally been maintained at approximately 22°-23° C. The latter 
temperature appears to be optimum for the species. 














Fic. 2. Fructification of Dictyostelium minutum in association with 
Escherichia coli wpon hay-infusion agar. Upper left, initiation of fruiting 


phase; left center, pseudoplasmodium formation by the blocking-out of 
masses of myxamoebae; right center, early stages in sorocarp formation; 
lower right, mature sorocarps. X 10. 


The bacterium accompanying Dictyostelium minutum at the time 
of its isolation and subsequently associated with it in the writer’s 
stock cultures has been identified as Bacillus firmus Bredemann 
and Werner.’ In association with this host organism the diminu- 

5 Determination by Ruth E. Gordon and Nathan R. Smith, Division of 


Soil Microbiology, Bureau of Plant Industry, U, 8. Department of Agricul- 
ture. 
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tive size and character of the sorocarps remained essentially con- 
stant (1) upon each of the above media and (2) throughout the 
period of observation which covered more than a score of culture 
generations. The number of sorocarps, however, was consistently 
much greater upon the richer culture media. The fact that the 
size of its fruiting structures did not increase proportionately with 
its increased growth strongly indicated that their diminutive nature 
constituted an inherent and distinguishing character of this par- 
ticular slime mold. Nevertheless, there remained the possibility 
that the smallness of its sorocarps might in some manner be related 
to and result from some property of the associated bacteria. To 
test this possibility, and to provide a reliable basis for comparison 
with other species of the Dictyosteliaceae (Raper, 1937, 1940a; 
Raper & Thom, 1941) the slime mold was placed in pure-mixed 
culture with the following selected bacterial species: Escherichia 
coli (Migula) Castellani and Chalmers, Pseudomonas fluorescens 
Migula, Serratia marcescens Bizio (Bacillus prodigiosus Fligge), 
and Bacillus megatherium DeBary. 

The growth of the slime mold was approximately the same in 
association with the “ stock” bacterium, Bacillus firmus, and each 
of the substitute associates upon quarter-strength hay-infusion and 
0.05 per cent peptone agars. Upon richer media including full- 
strength hay-infusion and dung-infusion agars growth was gener- 
ally more luxuriant with £. coli than with either of the other asso- 
ciates. The colonies of this species were entirely consumed as a 
rule, whereas the colonies of other species commonly were only 
partially consumed. Very unsatisfactory results were obtained 
with Pseudomonas fluorescens and Serratia marcescens upon unbuf- 
fered media containing 0.1 per cent or more of peptone. How- 
ever, by adding adequate phosphate buffers (M/100 in KH,PO, 
and in Na, HPO-12H,O) and subsequently adjusting the medium 
to pH 5.0 or 5.5 rich cultures were obtained with both associates. 

Upon the weaker substrata the majority of sorocarps in every 
instance were produced singly. Upon more concentrated media, 
where the growth of the slime mold was much greater and the 
number of fructifications correspondingly increased, there was a 
pronounced tendency for the sorocarps to be clustered. In no 


case, however, were individual fruiting structures materially larger 
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than in the less luxuriant cultures. It was obvious, therefore, that 
the small dimensions of its sorocarps represented an inherent 
character of this slime mold, and was not the result either of the 
bacterial species with which it was associated or the substratum 
upon which it was cultivated. 

In cultures with Serratia marcescens the myxamoebae of Dictyo- 
stelium minutum, like those of D. mucoroides as recently reported 
by Raper and Thom (1941), either digest or discard the red bac- 
terial pigment, prodigiosin, during the feeding process. Conse- 
quently, the myxamoebae remain practically uncolored and in 
fruiting build sorocarps characterized by colorless stalks and color- 
less to milk-white sori. In this, as in a number of other respects, 
the species closely resembles D. mucoroides. There is, in fact, 
every reason to believe that the two slime molds represent possible 


extremes in a somewhat graduated series. 


SPORES 


The spores of Dictyostelium minutum are characteristically el- 
liptical (capsule-shaped), hyaline, and in size commonly range 
between 5 p-7 wp X 3y-3.5. Individual spores may be larger or 
smaller, and in addition may be either more or less elongate than 
is indicated by the above figures. Subspherical spores are occa- 
sionally seen. In all of these characters the spores resemble 
closely those of the very common species ). mucoroides. In fact, 
it is apparent from extensive comparative study that less differ- 
ence in size and shape exists between the spores of D. minutum 
and some typical strains of D. mucoroides than between certain 
strains which unquestionably belong together in the latter species. 
The striking similarity between the spores of the two slime molds 


is shown in figure 4. 


MY XAMOEBAE 


Spore germination in Dictyostelium minutum is accomplished, 
as in other species of the Dictyosteliaceae, by a longitudinal split- 
ting of the spore case followed by an emergence of the spore 
content as an amoeboid protoplast, or myxamoeba. During the 


ensuing vegetative period the myxamoebae vary appreciably in size 
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and differ even more markedly in shape, depending upon whether 
they are quiescent, feeding, or actively moving. 

Quiescent myxamoebae are typically rounded in form and show 
few or no pseudopodia. Ectoplasmic and endoplasmic zones can- 
not be distinguished in such individuals normally, nor is a con- 
tractile vacuole generally evident. The nucleus may or may not be 
distinguishable in unstained individuals. The bodies of such 
rounded myxamoebae range from 8 y-10,y in diameter with the 
majority measuring approximately 9». Individuals, however, not 
infrequently exceed this range, and often fall below 8p in 
diameter. 

When actively feeding upon relatively scattered bacterial cells, 
the myxamoebae of Dictyostelium minutum vary greatly in shape 
and in apparent dimensions but commonly range from 7 p-10 » X 
12y-18y. Furthermore, their shape is constantly changing as 
the direction of movement is shifted and as pseudopodia are ex- 
tended and retracted. Commonly, however, the myxamoebae ap- 
pear roughly triangular in form, the body being broadened along 
the advancing front and tapering more or less abruptly toward the 
area of the contractile vacuole which characteristically occupies a 
posterior position. In contrast to quiescent individuals, ecto- 
plasmic and endoplasmic areas are clearly distinct. The former 
usually appears as an irregular, non-granular crescent-like band, 
extending across the anterior part of the body and thinning rapidly 
along either side. Extensions of the ectoplasm in the form of 
pointed pseudopodia are not uncommon and feeding is frequently 
facilitated by such projections. Usually the entire anterior surface 
acts as a feeding front and bacteria are ingested simply by the 
invagination of the body membrane. Whereas bacteria can appar- 
ently be ingested at any point on the body surface, feeding occurs 
primarily along the anterior of the body, possibly because as the 
myxamoeba advances this area in particular contacts large numbers 
of bacterial cells. The bulk of the amoeboid body consists of 
endoplasm which is hyaline and finely granular. This normally 
contains, however, some coarser granules together with a number 
of more or less opaque food vacuoles inclosing bacterial cells in 
various stages of digestion. A single nucleus occupies a position 


near the center of the body. Commonly two or more contractile 
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vacuoles are observed in the same individual but they regularly 
merge before being discharged. The movement of actively feed- 
ing myxamoebae is relatively slow and apparently at random for 
their direction is almost constantly changing. Rapidly moving 
individuals, on the other hand, are commonly limax-shaped, and a 
uniform direction of movement may persist for appreciable periods. 
Feeding by such elongate myxamoebae is much reduced. Going a 
step further, feeding ceases altogether as the myxamoebae become 
increasingly elongate, 7 p-8 » X 18 p—24 p, at the time of initiating 
the fruiting phase. 

The feeding habits of the myxamoebae of Dictyostelium minu- 
tum, like those of D. discoideum (Raper, 1937), can be studied 
most satisfactorily by growing the slime mold in association with 
Bacillus megatherium. As in the case of D. discoideum the spores 


of the bacillus are not digested. 


PSEUDOPLASMODIUM FORMATION 


The specific characters of Dictyostelium minutum begin to ap- 
pear with the initiating of the fruiting phase. Whereas the 
myxamoebae are seemingly alike in this slime mold and in other 
species, marked differences in their behavior become obvious in 
the early stages of aggregation. In thin cultures such as those 
resulting when the slime mold is cultivated upon weak peptone or 
dilute hay-infusion agar, the myxamoebae of D. minutiwim normally 
become oriented toward definite centers of aggregation, but the 
resulting organizations are regularly much smaller than in other 
species of the genus, viz. D. mucoroides, D. purpureum, and 
D. discoideum. Pseudoplasmodia of this type are shown in fig- 
ure 1, E and F, and, except for their diminutive size, suggest 
the pseudoplasmodia of the larger species. The maximum diam- 
eter of these pseudoplasmodia rarely exceeds 1.5 mm. in con- 
trast to 1 cm. or more for the larger species. Furthermore, under 
conditions most favorable for the development of radiate pseudo- 
plasmodia, many organizations reveal this pattern imperfectly or 
not at all. Frequently pseudoplasmodia consist of sheet-like 
masses of myxamoebae flowing towards aggregation centers rather 


than of definitely converging streams (Fic. 1, C and D). Less 
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commonly, aggregates fail to show definite centers and the myx- 
amoebae comprising an apparently single pseudoplasmodium do 
not show uniform orientation toward any particular point of con- 
vergence. This condition is clearly illustrated in figure 1, G. In 
such pseudoplasmodial masses, however, one or more definite 
centers subsequently appear and toward these the myxamoebae 
converge. 

In dense cultures such as result upon hay-infusion agar when the 
slime mold is cultivated with E. coli, aggregation is not accom- 
plished by the inflowing of even poorly accentuated streams of 
myxamoebae. It is effected instead by the blocking out of masses 
of myxamoebae and the subsequent emergence from these of small 
and, for the most part, typical fruiting structures as shown in figure 
2. This is of particular interest, for the phenomenon is essentially 
comparable to that described by the writer for D. discoideum and 
other large species when these are cultivated upon much richer 
substrata (1940b). In thé general pattern of the organizations 
established, pseudoplasmodium formation in D. minutum upon 
quarter-strength hay-infusion agar is comparable to that of D. 
mucoroides upon full-strength hay-infusion agar; whereas pseudo- 
plasmodium formation in D. minutum upon full-strength hay- 
infusion agar is comparable to that of D. mucoroides upon media 
containing 1.2 per cent each of peptone and some sugar fermentable 
by the associated bacteria (Raper, 1939). A possible explanation 
for this behavior is suggested. The number of D. minutum myx- 
amoebae that can effectively codperate in fruit formation is less 
than the number than can similarly coOperate in a large species 
such as ). mucoroides. In addition, for each species there exists 
a definite relationship between the quantity of myxamoebae that 
can cooperate in fructification and the richness of growth at which 
pseudoplasmodia of radiate form give way to pseudoplasmodia of 
block-form. Similar patterns of aggregation thus occur upon rela- 
tively poor media in a species characterized by small pseudoplas- 
modia and upon rich substrata in a species characterized by large 
pseudoplasmodia. Nevertheless, the general conduct of the two 
slime molds is basically the same. Apparent differences in their 


behavior and development during the fruiting process result only 
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Ai 
Ae 
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A3 
Fic. 3. Mature sorocarps of Dictyostelium minutum., A-—G, camera lucida 


sketches of typical sorocarps showing relative proportions. 4,, 4,, and Ay, 
cellular structure of terminal, central, and basal portions of sorocarp 4 
B,, terminal portion of sorocarp B. B,, structure and anchorage of branch 
in same sorocarp. C,, C,, and C,, apical, central, and basal portions of soro- 
carp C. D,, detail of cellular structure near sorophore base, sorocarp LD). 
I’,, recurved base of sorocarp I, H,, detail of branch anchorage in soro 
carp H. J, spores. Scale variable as indicated. 
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from the different quantity of myxamoebae involved in the fruiting 
organizations of the two species. 

The pseudoplasmodia have no migrating stage such as charac- 
terizes Dictyostelium discoideum (Raper, 1935). Sorocarps are 


invariably developed at the sites of pseudoplasmodium formation. 


SOROCARPS 


The characters which distinguish Dictyostelium minutum as a 
species attain their full expression in the development of the mature 
fructifications, or sorocarps. Typically, a sorocarp consists of a 
short, tapering, upright stalk, or sorophore, bearing at its apex a 
colorless to milk-white spore head, or sorus, of comparatively large 
size. The sorophore rises vertically into the air and is, as a rule, 
securely anchored to the substratum by abundant slime, which in 
effect acts as ““ guys” to hold the entire body in an upright position 
(Fic. 3). The sorocarp may be either simple or “ branched ” (Fic. 
3), and fruiting structures of the latter type are much more com- 
mon in this than in other species of Dictyostelium. There is no 
regularity either in the dimensions or placement of branches. 
Furthermore, in its pattern and in the manner of its anchorage each 
individual branch can be considered as an independent sorocarp, 
usually, but not always, of reduced size (FIG. 3, H). Primarily, 
it differs from a solitary sorocarp in that it derives anchorage and 
support from another sorocarp rather than directly from the 
substratum. 

Dictyostelium minutum differs from other species of the genus 
particularly in the dimensions and pattern of its sorophores. Un- 
der optimum cultural conditions these are characterized by a 
marked but gentle taper as illustrated in figure 3. They occa- 
sionally attain a millimeter in length but usually fall within the 
range from 550 y-850 p. Smaller structures are not uncommon. 
In their somewhat swollen basal portions, sorophores are normally 
12-20 in diameter and commonly two or three cells thick. 
Stalk bases four cells in thickness are relatively rare but not 
abnormal. Typically, the cells of the basal area are irregular in 
shape and parenchyma-like. Just above the basal area the soro 


phore commonly narrows to 10 p-15 py in diameter and is usually 
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D. mucoroides D.minutum 
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Fic. 4. Comparative size and pattern of spores and sorocarps of Dictyo- 
stelium minutum and D., mucoroides. Cultures grown under identical con- 
ditions in association with Escherichia coli upon hay-infusion agar in one- 
sided illumination. Spores of each species X 1000. Sorocarps of D. muco- 
roides X 3.6; sorocarps of D. minutum X 7.2. 


one or two cells in thickness. When arranged in a single tier the 
cells of this portion of the stalk are characteristically disk-shaped 
and horizontally flattened (ric. 3, D),). In their central area 
stalks commonly range from 7 p-10, in diameter and normally 
consist of a single row of more or less isediametric cells. In 


their terminal regions such stalks consist of a tier of vertically 
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elongate cells, commonly 3-5 in diameter and 15 p-10 yp in 
length. 

Compared with the more common species of the Dictyosteliaceae, 
the sorocarps of Dictyostelium minutum are extremely delicate 
(ric. 4). Nevertheless, they are regularly characterized by com- 
paratively large sori that commonly range between 75 p—125 p» in 
diameter and may occasionally reach 150y. The brevity and 
thinness of the sorophores, as noted above, coupled with the 
relatively large dimensions of the spore masses lend to the soro- 
carps of this slime mold a striking and distinctive pattern (Fic. 1, 
H and /). Once its sorocarps have been observed in culture the 
slime mold is unmistakably distinguishable from the more common 
species of the genus. 

As in other members of the group, the sorus consists of a large 
number of spores suspended in a small droplet of fluid expressed 
from the myxamoebae during their maturation into spores. The 
whole mass hangs from the apex of the sorophore. The manner 
in which it is borne accounts for the somewhat tear-drop shape of 
the sorus. 

The above description is based primarily upon solitary soro- 
carps characteristic of thin cultures, but it likewise covers ade- 
quately stalk and sorus patterns of clustered sorocarps. In the 
writer’s experience, under optimum cultural conditions, clustered 
sorocarps differ from solitary structures primarily in being more 


frequently branched. 
DISCUSSION 


Two small species of Dictyostelium characterized by white spore 
heads have been previously reported, namely: D. lacteum van 
Tieghem (1880) and D. brevicaule Olive (1901). The descrip- 
tion of neither species adequately pictures the slime mold under 
consideration. Dictyostelium lacteum was depicted as possessing 
stalks consisting of a single tier of cells, a character that is strongly 
suggestive of D. minutum. However, sorocarp dimensions were 
not given, and its spores were reported as spherical and very 
small, 2 »-3 » in diameter. Myxamoebae giving rise to such small 
spores would undoubtedly differ markedly from those of D. minu- 


tum. Dictyostelium brevicaule was described as characterized by 
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short and rather heavy stalks bearing comparatively large sori. 
The latter character is remindful of D. minutum, but the stalks 
of this slime mold when grown under favorable culture conditions 
are anything but rigid. In addition, the sorocarps of D. brevicaule 
were described as ranging from 1-3 mm. high and therefore 
definitely larger than those of D. minutum. In the writer’s ex- 
perience strains possessing the characters of D. brevicaule have 
been occasionally isolated. While there is some question whether 
this represents a separate species or a short stalked variation of 
D. mucoroides, there is no question but that it is definitely different 
from D. minutum. 

In the size and pattern of its spores and in the appearance and 
behavior of its vegetative myxamoebae, Dictyostelium minutum 
bears a striking resemblance to the exceptionally common species, 
D. mucoroides. The fruiting structures of the two slime molds, 
however, are markedly different, and it is this difference which sets 
them apart as distinct species. It is important to note that the 
distinguishing characters in this case arise not from apparent mor- 
phological or physiological differences between the myxamoebae 
which constitute the basic units in the two organisms, but rather 
from the way in which these units organize and differentiate to 
effect fructification. The limited number of myxamoebae that can 
effectively cooperate in building a sorocarp of D. minutum is an 
inherent and specific character of the species. Likewise inherent 
and specific is the particular way in which the myxamoebae differ- 
entiate to produce a diminutive fruiting structure characterized by 
a short, thin tapering stalk supporting a comparatively large spore 
head. 

In Dictyostelium minutum, as in D. mucoroides and D. pur- 
pureum, sorocarp formation is normally initiated by the time the 
aggregation of myxamoebae comprising the pseudoplasmodium is 
completed. Unlike these species, however, D. minutum invariably 
builds its sorocarps directly above the sites of myxamoebic aggre- 
gation. In side-illumined cultures of the larger species one com- 
monly finds a sorus borne as much as 5 cm. from the center of 
pseudoplasmodium formation, the intervening distance being 
bridged by a continuous and for the most ‘part horizontal stalk 


of fairly even diameter. In D. minutum there is no comparable 
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light response. In fact, in repeated experiments the writer has 
been unable to detect any consistent response to light. Two pos- 
sible explanations of this behavior present themselves. The pseu- 
doplasmodium and young sorocarp of this species, unlike other 
members of the Dictyosteliaceae, may be basically insensitive to 
light. On the other hand, the young sorocarp may be of such 
small dimensions, or the stage of functional differentiation may 
be so advanced at the close of aggregation, that light sensitiveness, 
though present, cannot gain expression. While D. mucoroides 
and D. purpureum are generally considered to be extremely sensi- 
tive to light (Fic. 4), developing sorocarps less than 5 or 6 mm. 
in length do not normally show a marked phototropic response. 
In view of this behavior the absence of an evident phototropic 
response is not surprising when it is recalled that the sorocarp of 


D. minutum rarely exceeds a millimeter in height. 


- SUMMARY 


A new species of Dictyostelium isolated from forest litter is 
described. Because of the diminutive character of its sorocarps 
the name D. minutum is proposed. 

In the size and pattern of its spores and in the behavior of its 
vegetative myxamoebae in culture, the species closely resembles D. 
mucoroides. It is distinguished from this species primarily by the 
conspicuously smaller dimensions of its pseudoplasmodia and soro- 
carps and secondarily by the pattern of its completed fructifica- 
tions. In thin cultures under optimum environmental conditions, 
radiate pseudoplasmodia appear, but they are not formed as con- 
sistently as in the larger species. Mature sorocarps are diminutive 
and unsubstantial. Typically they consist of short, thin, tapering 
sorophores bearing comparatively large, colorless to milk-white 
sori. Normally the sorophore consists of a single tier of cells 
throughout the greater portion of its length, the individual cells 
varying in shape from flattened and discoid toward the base to 
elongate and tube-like at the apex. Branched sorocarps are more 
common than in any other species of Dictyostelium. 


NorTHERN REGIONAL RESEARCH LABORATORY, 
Peoria, ILLinors 
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DISCHARGE OF THE SPORANGIOLES OF 
BIRD’S NEST FUNGI 


B. O. Donce 


(wiTH 2 FIGURES) 


In a recent number of Mycologia? W. H. Diehl has discussed 
briefly the evidence in support of the idea that the fruiting bodies 
of Leptostroma Camelliae, reported by Zenker on the underside of 
leaves of Camellia, are, in fact, the sporangioles or peridioles of 
some member of the Cyathus group. The attachment of the spo- 
rangioles to the leaves as figured by Diehl is clearly not the only 
way they may be attached. Mr. John J. Shea several years ago 
called my attention to the fact that the sporangioles of species of 
Cyathus often hang suspended to leaves by the funicular threads, 
which may vary in length up to two or three inches. I recently 
received a letter from this gentleman in which he says that for 
twelve years or more he has made a study of species of Cyathus 
and related genera and has seen many times the sporangioles of 
four different species attached to leaves by long thin threads or 


funiculi which he referred to as the “ web.” He points out that 
the fungus shoots the sporangioles into the air and that they can 
be found attached to leaves, twigs and limbs of willows, scrub oaks, 
or whatever plants are growing near the developing cups or basidio- 
carps. As to the distance the sporangioles are shot, he says: “I 
find some as high as 13 feet, some 10 feet and all the way down 
to a few inches from the ground. By actual measurement | found 
some attached to leaves of a scrub oak which were 13 feet above 
the ground.” He says he grew the plants in the house in old 
cheese boxes and he discovered that the sporangioles were shot 
onto the window panes as well as up under the awning. He tells 
me personally that they are shot out at night and not when the 
peridia are wet, but some time afterwards. He has recently 


shown me that the sporangioles of a species of Crucibulum, which 


M ycologia 33: 215-219. 1941. 
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Fic. 1. Photographs of specimens of Cyathus striatus, located for the 


writer by Dr, F. J. Seaver. This group of basidiocarps was growing on de 
caying sticks and leaf mold, others were growing directly on coal ashes in 
the dump. Above, the mouths of most of the peridia are still closed. The 
snow-white epiphragm is clearly shown in several cases. Below, peridia are 
fully open. 
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has white peridioles and yellowish buff cups, may be found at- 
tached directly to the leaves and not hanging in the air. Some of 
them may be found on the lower side of the leaf, others on the 
upper side. As a rule, if one examines these attached sporangioles 
he finds a sort of a net or network attached to a short thread, but 
the morphological features here are quite different from those 
characteristic of species of Cyathus, which have a well organized 
funiculus from which a very long thread is spun out. When Mr. 
Shea first called my attention to this phenomenon of sporangiole 
discharge several years ago, I asked him to get in touch with A. H. 
R. Buller, which he said he did by letter. Buller’s reply, Shea said, 
was rather noncommittal, at least he was not aware that the 
periodioles were discharged in this manner. Recently I have had 
the occasion to examine rather superficially the mode of attachment 
of the sporangioles of Cyathus striatus to the peridium. There is 
at the base of the funiculus a volva-like cup which is sometimes 
funnel-shaped and at others more or less cylindrical, composed of 
a web-like growth. This is attached firmly to the inside of the 
peridium. The peridiole with its rather short bulbous stalk re- 
sembles in miniature a sporophore of a Boletus. The bulbous base 
of the funiculus is attached by a thread to the volva sac either at 
a lower part or sometimes rather near the margin on the inside of 
the cup, in which case many very fine attachment threads are 
involved. 

If one slits open the peridium and grasps a peridiole with a pair 
of forceps, holding the peridium with the other hand, he can see 
under a binocular dissecting microscope how the funicular thread 
is spun out as it unwinds and spins up and down and from side to 
side in the funicular sac, which is consumed during the process of 
spinning and which usually finally disappears, becoming a part of 
the thread itself. Depending somewhat on the state of maturity 
and the moisture of the cup and the way one handles the setup, 
the spinning process may begin either directly under the peridiole 
or down near the lower end of the funiculus. This is best ob- 
served when no free water is present. One is reminded, when he 
sees how the funicular thread can be pulled out rapidly without a 


break, of the way parachutes must be carefully packed or the life 








DopcE: SPORANGIOLES OF Brirp’s Nest FuNGI 653 


saver’s lines must be coiled, to insure against tangling at the criti- 
cal moment. 

The Tulasnes * long ago described and figured very beautifully 
this phenomenon of spinning out of the funiculus. They also 
figured rather accurately the various structures involved. They 
did not, however, observe that the peridioles were discharged with 
violence, neither did Sachs,* who studied Crucibulum. The Tu- 
lasnes evidently thought that the funicular thread was enclosed in 





A 8 c i) e 


Fic. 2. Sketches showing (a) a lens-shaped peridiole with its stalk or 
funiculus having a bulbous end which is attached to the inside of the “ volva” ; 
(b) the attachment or anchor thread has been stretched out by pulling on 
the peridiole with a forceps; (c, d) the funicular thread has been spun out 
its entire length, which finally becomes three or more inches long before it 
breaks away. It may break directly at the bulbous end, or the anchor thread 
attaching the bulb to the “volva” may break. If the moisture content is 
just right, the thread begins to spin from directly beneath the peridiole; (¢) 
sketch of a leaf showing three or four peridioles hanging by threads of 
different lengths. 


‘ 


a sac which was a distinct structure. The funicular thread, al- 
though very fine, is comparatively strong when dry. Even when 
moist it can hold a weight much more than the weight of a basidio- 
carp or peridium. It is difficult to imagine just how a pressure 
can be built up which will be sufficient to throw the peridioles 10 
or 15 feet into the air. One finds these structures of Crucibulum 
attached to the upper side of the leaves as well as the lower side, 
2 Tulasne, L. & Tulasne, C. Ann. Sci. Nat. III. 1; 41-107. pl. 3-8. 1844. 
3 Bot. Zeit. 13: 849. 1855. 
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showing that they must have been originally shot higher than the 
leaves themselves in order to fall on the upper surface. The 
whitish peridioles of a Crucibulum are usually attached to the leaf 
by the lower surface of the peridiole and not infrequently a short 
white thread extends out from the peridiole along the leaf to which 
it sticks. There is frequently a web-like growth attached to the 
thread. No doubt those peridioles which are provided with a 
definite funicular structure often hang down from leaves by the 
thread which may shorten or lengthen depending on the moisture. 

We placed the specimens shown in the photograph under a bushy 
Amelanchier, early in August. By September Ist there were quite 
a number of the peridioles hanging from the under side of the 
leaves, the threads varying from one-half to three inches in length. 
The short threads represent cases where the greater length of the 
thread is stuck to the leaf, only a short part being free. Several 
peridioles were attached directly to the under side of the main 
stems which stand at about a forty-five degree angle. The pe- 
ridioles themselves are loose, however, and not stuck to the bark 
as would first appear. The thread can be seen stuck to the bark 
for its entire length. Wetting the bark often releases the thread 
sometimes only for a part of its length so that the peridioles hang 
down normally. 
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SOME LEAF SPOT FUNGI ON 
WESTERN GRAMINEAE’ 


RovericK SPRAGUE 2 


(witH 1 FIGURE) 


The fungi discussed in this article represent incompletely known 
or undescribed species that may be encountered by workers dealing 
with diseases of western range and pasture grasses. The collec- 
tions that are mentioned in this note are filed either at Oregon 
State College (O.S.C. numbers) or are in the Mycological Collec- 
tions of the Bureau of Plant Industry, U. S. Department of 


Agriculture. The fungi will be discussed individually as follows: 


Phyllosticta Owensii sp. nov. 


Maculis elongatis, griseis; pycnidiis sparsis, globosis, erumpenti-super- 
ficialibus, nigris, tarde ostiolatis, 70-100 4, pycnosporulis numerosis, bacil- 
laribus aseptatis, hyalinis 2.3-4.6 X 1.0-1.4 4. 

Hab. in foliis vivis et emortuis Dactylidis glomeratae, Waldport, Oregon. 
Sept. 24, 1939. 


Lesions elongate, gray, pycnidia sparse, globose, superficially 
erumpent, black, tardily ostiolate, 70-100; spores numerous, 
bacillar, non-septate, hyaline, 2.3-4.6 * 1.0-1.4 un. 

On living, dead or salt-spray-injured leaves of Dactylis glom- 
erata across the Alsea River from Bailey’s Landing, 3 miles east 
of Waldport, Oreg., and at Yaquina John Point, Waldport, Oreg. 
(Type, O.S.C. 8,000). Associated with Scolecotrichum graminis 
Fuckel. 


1 Coéperative investigations between the Division of Forage Crops and 
Diseases and Cereal Crops and Diseases, Bureau of Plant Industry, U. S. 
Department of Agriculture, and the Oregon and North Dakota Agricultural 
Experiment Stations. Approved by the Director of the Oregon Agricul- 
tural Experiment Station for publication as Technical Paper 372, contribu- 
tion from the Department of Botany. 

* Pathologist, Division of Cereal Crops and Diseases, Bureau of Plant 
Industry, U. S. Department of Agriculture. The writer is indebted to A. G. 
Johnson and associates for aid in the preparation of this paper, and to Miss 
Edith Cash for checking the Latin descriptions. 
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This fungus has some resemblance to Phyllosticta striolata Sacc. 
(11, p. 45) on Brachypodium distachyon but differs from it in that 
the ostioles are smaller or sometimes absent and the spores and 
pycnidia are larger. The spores of Phyllosticta Dactylidis Gonz. 
Frag. (1) are not bacillar as in Phyllosticta Owensii but are ovoid 
to oblong, 3-5 & 2-3 and are therefore twice as broad as the 
latter. 

Phyllosticta Owensii is placed in Phyllosticta instead of Phoma 
not because it occurs on leaves (which is of no importance in 
itself) but because there seems to be considerable doubt as to the 
actual authenticity of the genus Phoma. P. Owensii has more of 
the appearance of the so-called Phoma group than of Phyllosticta. 
Phyllosticta is usually considered as having relatively thin-walled 
pycnidia with dark pigment only in the cells adjacent to the ostiole, 
while Phoma is typically recognized as having compact dark pyc- 
nidia, with strongly carbonized or colored walls, accompanied by stout 
ramifying mycelium in the substratum. Many of the Phoma spe- 
cies occur on woody parts, often as saprophytes (3) and this in 
itself induces dematiaceous tendencies in the pycnidial develop- 
ment. The common leaf spotting Phyllostictae on their more suc- 
culent substrata develop a paler, thinner-walled fruiting body and 
actually are fundamentally no different from their darker associates 
on woody or silicified host parts except as chance has given them 
different environments. Phyllosticta Owensii is weakly parasitic 
on leaves, and shows decidedly “ Phoma-like”’ pycnidia, more so 
than the other species of Phyllosticta described or discussed in this 
article. In assigning this species to Phyllosticta we note that 
Grove (3) disparages those that use Phoma as a “ dumping- 
ground” for ill-understood fungi. The same can be said for 
Phyllosticta, as continued study will no doubt show that many of 
these fungi have septate spores. Until the happy day when every- 
thing is known about all fungi, it seems necessary to assign these 
fungi with one-celled spores, borne in ostiolate pycnidia, to some 
genus and species. Except for a few overworked ones (cfr.: 
P. sorghina) there are relatively few species of Phyllosticta on 
Gramineae. It appears to be necessary, therefore, to describe three 
species of Phyllosticta in this article, including P. Owensti above 


noted. 
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Phyllosticta anthoxella sp. nov. 


Pycnidiis erumpentibus, nigris, globosis, 35-504, ostiolatis (4-5 X 10- 
12), pycnosporulis bacillaribus, aseptatis, hyalinis, guttulatis 5-9 X 1-1.6 4. 
Hab. in foliis dejectis Anthoxanthi odorati. Oregon. 


Pycnidia scattered but tend to be in rows parallel to the leaf 
veins, erumpent, black, minute, 35-50 yp, ostiolate (4-5 & 10-12 ») 





Fic. 1, A, pycnospores of Stagonospora subseriata (Desm.) Sace. var. 


maculata Grove on Dactylis glomerata, State College, Pa., collected by 
S. J. P. Chilton; B, pycnospores of Stagonospora subseriata on Elymus 
mollis, Manhattan, Oreg., Aug. 16, 1939; C, cross section of pycnidial wall 
of Stagonospora subseriata var. maculata from State College, Pa.; D, pycno- 
spores of Stagonospora subseriata on Deschampsia caespitosa, Lyndhurst, 
Hampshire, Engl., collected by Cooke; E, pycnospores of Phyllosticta antho- 
«ella Spr. from type collection; /, pycnospores of Phyllosticta Roglerii Spr. 
from type collection; G, pycnospores of Phyllosticta sorghina Sacc. from 
Setaria viridis, Langdon, N. Dak., Aug. 2, 1940; and H, pycnospores of 
Septoria Secalis Prill. & Del. var. Stipae Spr. on, Stipa viridula, from type 
collection, (All drawings made with the aid of the camera lucida. Mag- 
nification X 1,000.) 
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surrounded by darker, sepia-colored cells, pycnospores exuded in 
long chains in water mounts, hyaline, aseptate with 2 to several 
small guttulae, cylindrical or bacillar, 5-9 « 1-1.6 p. 

On dead basal leaves of Anthoxanthum odoratum, associated 
with Colletotrichum graminicolum and Titae sp. North shore of 
Triangle Lake, along highway, Lane county, Oreg., May 10, 1938 
(Type, O.S.C. 264). 

There are no fungi on Anthoxanthum comparable to this except 
possibly Septoria anthoxina Gonz. Frag., which has considerably 
larger spores (25-30  1.2-1.5 »), and the few species of Phyllos- 
ticta that approach P. anthoxella in spore dimensions. These lat- 
ter, however, have much larger pycnidia. The spores of P. 


anthoxella are illustrated in figure 1, E. 


Phyllosticta Roglerii sp. nov. 

Maculis parvis, elongatis, albidis; pycnidiis conspersis flavo-brunneis, glo- 
bosis, erumpentibus, ostiolatis (6-12), parenchymaticis, 50-100 diam.; 
pycnosporulis ellipsoidis, aseptatis, hyalinis, guttulatis, 11-15 x 2.5-4.5 4. 

Hab. in foliis vivis Digitariae sanguinalis. Lowa. 

Spots small, elongate, white, pycnidia scattered, yellow brown, 
globose, strongly erumpent, thin walled, composed of polyhedral 
cells, ostiolate (6-12 ») 50-100; pycnospores ellipsoid, non-sep- 
tate hyaline, 3-6 guttulate, 11-15 & 2.5-4.5 » (Fic. 1, F). 

In living leaves of Digitaria sanguinalis (L.) Scop. associated 
with Colletotrichum graminicolum in fields near Albia, lowa. Sept. 
10, 1940. Collected by George Rogler and R. Sprague. 

It is suspected that this species is a developing phase of a larger 


fungus. 
PHYLLOSTICTA SORGHINA SACC. ON SETARIA VIRIDIS 


The common weed and pasture grass Setaria viridis is affected 
with an eye spot type of leaf injury in the vicinity of Langdon, 
North Dakota. The lesions are irregular, mostly sub-circular, 3-8 
mm. diameter, pale straw to isabelline with narrow purple borders. 
The pycnidia are small, 60-100 », black, sub-globose, fuligenous 
walled, strongly erumpent, but not mammiform. The spores are 
non-septate, hyaline, eguttulate, and exude in cirri when the pyc- 
nidia are placed in water. The spores are ellipsoid with rounded 
ends 4.5-6.5 & 2.1-2.5 (Fic. 1, G). 
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This fungus differs from the description of Phyllosticta sorghina 
Sacc. in not having 2-guttulate spores and is not associated with an 
Ascochyta, although it could and may be a stage of this genus. 
Otherwise the fungus on Setaria viridis from Langdon is the same 
as P. sorghina Sacc. and it is assigned to this species. 

In this connection, a number of related species were compared 
particularly for range of sizes of pycnidia and pycnospores. This 
comparison is given in table 1. While there are some minor dif- 
ferences, yet these are not considered significant as far as species 
delimitation is concerned, and accordingly these species names are 
brought together under one species name, Phyllosticta sorghina 
Sacc. being the oldest, and the following synonymy is proposed : 


PHYLLOSTICTA SORGHINA Sacc. 1878 (9, p. 140) 

Syn: 
P. Sacchari Speg. 1896 (12, p. 239) 
P. Setariae Ferr. 1902 (2, p. 18) 
P. glumarum-Sorghi P. Henn. 1907 (4, p. 101) 
P. glumarum-Setariae P. Henn. 1907 (4, p. 101) 
P. phari Speg. 1910 (13, p. 337) 
P. Penicillariae Speg. 1914 (14, p. 129) 
Phoma insidiosa Tassi 1898 (18, p. 8) 


Some of these, particularly Phyllosticta Penicillariae, P. glu- 
marum-Sorghi, P. Sacchari, and P. glumarum-Setariae, sometimes 
at least, have lenticular rather than globose pycnidia. Otherwise 
they appear to belong to one species. 

“ Phyllosticta Sorghi Anzi,” referred to by Saccardo (9) in de- 
scribing P. sorghina, is an older name than P. sorghina but it was 
not validly established because no pycnidia nor spores were de- 
scribed.* 

The name “ Phyllosticta Sorghi n. sp.” was originally applied by 
Rabenhorst in 1876 (7, No. 2162) to specimens showing charac- 
teristic leaf spots on Sorghum saccharatum collected by M. Anzi in 
northern Italy. With the exsiccati specimen, Rabenhorst gave no 
description either of the spots or of any fungus. In 1876, Raben- 

% The discussion of Phyllosticta Sorghi Rab. is by A. G. Johnson who very 


kindly traced material and literature available in the Bureau of Plant In- 
dustry, Washington, D. C. 
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horst (8, p. 120), in commenting on the exsiccati specimen, re- 
ferred to the name, properly, as “ Ph. Sorghi Rabh.” and noted 
that no description was given. In 1878, Saccardo (9), in de- 
scribing P. sorghina, referred to the name as follows: “ Phyl. 
Sorghi Anziin Rabh.  F. E. n. 2162 sistet forman leptostromaceam 
v. phyllachoraceam, cujus sporas proprias non vidi.” In 1883, 
Thien (19, No. 2196) distributed more of apparently the same 
material collected by M. Anzi. His label reads as follows: “ 2196. 
Phyllosticta Sorghi Anzi in Rabh. Fung. europ. No. 2/62. Lom- 
bardia: Como in foliis vivis Sorghi saccharati Pers. Com. Dr. G. 
Winter. Leg. M. Anzi.” The material is identical with that of 
the Rabenhorst No. 2162, and likewise shows neither pycnidia nor 
spores. Both Saccardo and Thtimen erred in ascribing the species 
name to Anzi, who was but the collector. As pointed out by 
Rabenhorst (8), the name was first applied in print by him, and if 
referred to, should be written: P. Sorghi Rabh. 

In 1884, Saccardo (10, p. 65) transferred the still unestablished 


“ 


species name “ P. Sorghi” to the genus Depasea, making the com- 
bination “ Depasea (Phyllosticta) Sorghi Anzi,” denoting that no 
spores had been found. Here Saccardo referred to “ Hedwigia 
1876, p. 120” and to “ F. eurp. n. 2162” in neither of which Anzi 
is given as the authority for this unestablished species name. 
Here also Saccardo described the spots more adequately and added 
another host, namely, Sorghum vulgare, and added: “ peritheciis 
—nullis visis.” Thus the name was still a nomen nudum as there 
was no description of the fungus. 

Oudemans (5, p. 709; 712) lists “ Phyllosticta Sorghi Anzi” as 
a synonym for Depazea Sorghi Sacc. (Syll. Fung. 3: 65) on Sor- 
ghum saccharatum and S. vulgare, also without any description of 
the fungus. Thus he wrongly cites Saccardo and Anzi as the 
authorities for the species name. 

It seems clear, therefore, that the species name of Phyllosticta 
Sorght Rabh. is non-available as it has never, so far as known, 
been validly established. 

The symptoms on Setaria viridis as they occur at Langdon are 
confusable in the field with common bacterial spots on millets and 


species of Sorghum. 




















662 





Mycotocia, Vor. 33, 1941 


PHYLLOSTICTA SORGHINA SACC. ON TRICHOLAENA ROSEA NEES 


Fragmentary material collected on Tricholaena rosea (Natal 
grass) at Pullman, Wash., in 1940, was sent to the writer by 
George W. Fischer. This material has spores identical in size 
(5-6.5 & 2.1-2.7 ») with those on Setaria viridis as above dis- 
cussed. The light colored spots with narrow red borders appear 
typical for the species. The pycnidia were brown, sub-superficial, 
ostiolate, globose, 50-90 » in diameter. Since this grass is closely 
related to Setaria, it appears reasonable to assume that infection 
on this exotic host probably developed as a result of association 
with local Setaria viridis. 


STAGONOSPORA SUBSERIATA (Desm.) Sacc. 


This species which was first described on Enodium coeruleum 
has broadly fusiform, mostly triseptate spores, which are con- 
stricted or sometimes not constricted at the septa. The type has 
spores 38-40 * 7p. A collection on Elymus mollis from Man- 
hattan, Oreg., has spores somewhat smaller, 20-33 « 4.5-5 p (FIG. 
1, B), but they are apparently immature ones of S. subseriata 
(compare with Fic. 1, D). The almost boat-shaped spores are 
quite distinct from Stagonospora arenaria Sacc., which also occurs 
on Elymus in the region (16). Similar material of S. subseriata 
was collected on Elymus mollis at Yaquina John Point, Waldport, 
Oreg., Sept. 24, 1939 (O.S.C. 732) 

Grove has proposed Stagonospora subseriata var. maculata on 
Dactylis glomerata (3), which has the pycnidia arranged in lines 
in blackish-brown blotches. Specimens of what seems to be this 
fungus on )). glomerata from State College, Pa., sent by S. J. P. 
Chilton, show similar symptoms and spores which are fusiform, 
3-4 septate, yellow with coarse contents (Fic. 1, A), and 27-40 

48-65 yp, mean size 33% 5.5y. They are borne in globose 
golden brown pycnidia with walls about 5 » thick (ric. 1,C). The 
cylindrical pycnophores are 4-6 * 1.8-2.2». The writer was of 
the opinion at first that this fungus must be a stage of Stagono- 
spora arenaria because of similar symptoms and because Dactylis 
glomerata is a host for S. arenaria in Oregon (16) and Ohio. 


However, because of the decidedly different spores of the Penn 
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sylvania material, there is no close genetic relation between the 
! two. The writer therefore concludes that Chilton’s material is 
the same as that described by Grove. Further study with more 
material of S. subseriata proper will be needed to determine finally 
if the definitely parasitic variety on Dactylis belongs with the 
weakly parasitic species proper. Along this line Gonzalez Fragoso 
(1) considers S. subseriata to be a phase of Hendersonia culmicola. 
Petrak (6, p. 383) lists a fungus on culms of Dactylis glomerata 
as S. subseriata (Desm.) Sacc. and states that the spores are 
23-44 & 3-6y. Finally it should be noted that some collections 
of the boat-shaped-spored S. subseriata show little or no constric- 
tion at the septa (Fic. 1, D) while others show definite constric- 
tions (FIG. 1, B). This is partly explained by the condition of the 
collections and the age when collected and probably does not repre- 


sent particularly wide variations. 


RoBILLARDA AGROSTIDIS Spr. 


Following heavy rains, saprophytic material of Robillarda Agro- 
stidis on Buchlée dactyloides (Nutt.) Englm. was collected at 
Fargo, N. Dak., Sept. 5, 1940. The spores with their tri-furcate 
appendages were 17-22  1.9-2.3 », only slightly narrower than 
the winter material originally described on Agrostis tenuis from 
Oregon (15). 


CONIOTHYRIUM PSAMMAE Oud. 


Coniothyrium Psammae Oud. produces large, elliptical, light buff 
lesions with prominent vinaceous borders on living leaves of Cala- 
magrostis nutkaensis (Presl) Steud. along the coast of Oregon. 
The few black pyenidia contain hyaline, later brown, elliptical 
spores 10-13 & 3-4. They are produced by budding from the 
walls of the unilocular pyenidia on pycnophores, which vary from 
mere papillae to ones 6» or rarely 10-12 » long. The spores have 
a slight hilum near one end and contain large, curved, central 
bodies or nuclei. 

On the basis of size and morphology of spores, this fungus 
belongs in Coniothyrium rather than Sphaeropsis. The earliest 


recognizable name appears to be Coniothyrium Psamimae Oud 
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It might be added that material of Coniothyrium Psammae col- 
lected near Taft, Oreg., on March 25, 1933, had a species of 
Mycosphaerella associated with it (O.S.C. 10,817) although other 
material from Waldport, Oreg., collected March 22, 1937 (O.S.C. 
749) did not show any Mycosphaerella. The asci from the Taft 
collection were cylindrical, 50 * 11-13 and contained immature 


spores 17-20 K 5-6 yu. 


Septoria Secalis Prill. & Del. var. Stipae var. nov. 


This fungus causes a white leaf spot on Stipa viridula Trin. in 
southeastern South Dakota. The material collected at Vermillion 
in mid-September, after heavy rains, gave indications that the 
fungus was a very active parasite under such moist conditions. 
Comparison with all available fungi indicates also that this collec- 
tion is referable to a variety of Septoria Secalis Prill. & Del. in 
that symptoms are very similar to and the spores are the same 
general shape as those on rye. This variety described on Stipa 
viridula differs in having longer spores (those on rye are 25-50 
* 2.5-3.5 w), somewhat more prominent pycnidia, and in having 
spores with less homogeneous contents. The latter character may 
not be of any importance as the Vermillion material may not be 
entirely mature, as indicated by the glutinous nature of the oozing 
cirri. 


The description is as follows: 


Lesions at first dark brown, circular, soon pale buff in center, 
finally white to gray-white and elongate ; pycnidia prominent, black, 
globose, 130-190 », ostiolate, erumpent; pycnospores sometimes 
straight but usually slightly and stiffly curved, broadly filiform 
with rounded and only slightly tapering ends, 3-septate with 2, 4, 
or several small oil drops on either side of the cross walls, rarely 
slightly constricted at the septa, 37-54  2.6-3.1 », oozing out 
from the pycnidia in large cirri which retain their identity for 
some time in water (Fic. 1, H). 

On leaves, culms and sheaths of Stipa viridula Trin. at the 
C.C.C. Camp and Soil Conservation Service Nursery at Vermillion, 
S. Dak., Sept. 14, 1940. Collected by Olaf Aamodt, Roderick 
Sprague, and George Rogler (B.P.1. 80,012). 













































SPRAGUE: SOME LEAF Spot FUNGI ON WESTERN GRAMINEAE 665 


This fungus is very distinct from Septoria stipina Died., which 


f the writer reported elsewhere on Stipa columbiana var. Nelsonii 
, from a collection made by W. E. Lawrence in the Blue Mountains 
in Oregon (17). Septoria stipina from Oregon has very narrow 
t spores, 39-63 X 0.8-1.1 p. 
e NorTHERN GREAT PLatns FIELD STATION, 
ManpaN, N. Dak. 
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NOTES AND BRIEF ARTICLES 


THE DEVIL AND THE DEEP 


In my work with the polypores, when I tried to break up a large 
homogeneous group into convenient pieces there was a terrible 
howl about the lack of generic characters, which I must admit was 
partly justified. In the boletes I used the color of the spores to 
segregate genera, as was commonly done with other fleshy fungi. 
Now this treatment draws heavy fire because no one had thought 
of it before, and also because I did not split the eighty species into 
ten genera of exactly eight species each! Sorry, but there seems 


to be no pleasing all the people all the time-—W. A. MurriLt. 


Correction—The host of the Septoria, described in Mycologia 
33: 362. 1941, is, fide Dr. A. J. Sharp, not Tussilago but Cacalia 
atriplicifolia. This material agrees exactly with what was col- 
lected by Demetrio in Missouri and issued as Septoria Cacaliae 
Ellis & Kellerm. by Kabat and Bubak in their Fungi Exsiccati, 
No. 417.—JoHN DEARNESS. 


LeprorA MorGANI, AN UNWHOLESOME FUNGUS 


A case of toadstool poisoning has come to our attention which 
occurred in Riverside, California, in 1936. About two pounds of 
an agaric were gathered in the lawn and were eaten by four adults. 
Four hours after the meal symptoms were noted and were severe 
for two hours with traces for 24 hours. Symptoms consisted of 
nausea, cramps, and diarrhea. Two of the persons (women) who 
ate the mushrooms were severely affected; one man was mildly 
affected, and one man not affected. 

The mushrooms were prepared by sauteing in butter. The speci- 
mens used were not seen by a mycologist but other specimens 
recognized by the users as identical were brought to the Citrus 
Experiment Station and were clearly L. Morgani (Peck) Sacc. 
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Lepiota Morgani occurs frequently in lawns in Riverside during 
warm weather and is of general distribution in southern Cali- 
fornia.’ It evidently should be avoided as food—Wnw. T. Horne 
AND IRA J. Conpir. 


MONOGRAPHS OF THE PyYRENOMYCETES 


A sequel to Wehmeyer’s monograph of Diaporthe and its*segre- 
gates has recently appeared in the University of Michigan Studies, 
Science Series, volume 14. The latest monograph is devoted to 
the genera Melanconis, Pseudovalsa, Prosthecium and Titania, and 
their allies. 

In his introduction the author comments on the duel purposes of 
a classification, i.e. to show natural relationship and to offer a con- 
venient arrangement, and stated that often the latter is overlooked 
although in his opinion it is often the more important of the two. 
He explains that in this group it is often impractical to use conidial 
stages as a bases for segregating genera, because of the obscurity 
of this stage. If it were so used we still have a large number of 
forms to deal with in which the conidial stage is unknown, and an 
attempt to so use it would only add to the confusion already 
existing. 

The monograph, consisting of 161 pages, is illustrated with 
eleven plates. The drawings are neatly done and well reproduced. 
The appearance is marred, however, by the fact that the plates 
do not fit the page. The work represents the result of years of 
FRED J. SEAVER. 





study on the Pyrenomycetes of North America. 


Respecting descriptions in Latin—Under this heading Dr. 
Dearness, in the July-August number of Mycologia, criticizes the 
rule requiring descriptions of new groups to be in Latin or accom- 
panied by a Latin diagnosis. His objections are: that English is 
almost universally understood; that the Latin description should 
contain everything that is in the vernacular description and hence 
the practice is wasteful of space; that the Latin language does not 
contain words adequate to express the concepts involved. 

' Smith, Clayton O. Lepiota Morgani in Soutlfern California. Myco- 
logia 28: 86. 1936, 
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It may be granted that English is intelligible to practically all 
interested in these matters; so are German and French and, to a 
somewhat less degree, Spanish, Portuguese and Italian. But what 
about Finnish, Czech, Polish and Russian, to say nothing of 
Japanese, Chinese and Hindustani? Surely, the writing of a brief 
Latin diagnosis is a small price to pay for relief from the necessity 
of recognizing new groups in all of the many vernaculars in which 
descriptions might be written were this rule to be generally disre- 
garded. With the strong nationalistic feelings prevalent in the 
world just now, and likely to be more intensive, rather than less, 
in the immediate future, agreement on one, two or three of the 
great modern tongues is not possible with anything like the neces- 
sary approach to unanimity. 

Need the Latin diagnosis contain everything in the vernacular 
description? The common practice, at present, is to give the es- 
sentials in Latin, and to elaborate upon these in the vernacular. 
The Latin diagnosis is enough for many purposes, and a very great 
help in the interpretation of the vernacular discussion when it is 
necessary that that be consulted. If this seems wasteful of space, 
an alternative, already used by some competent taxonomists, is 
available: a full and complete description may be written in Latin 
and the vernacular discussion omitted. 

The argument that Latin words do not exist to express the con- 
cepts concerned is completely answered by the very existence of 
such works as the Sylloge Fungorum. Of course, they do not 
exist in classical Latin, but new concepts, and the Latin words to 
embody them, have been introduced into Latin from the days of 
the Church Fathers until the present. After all, Linnaeus, Fries, 
Montagne and, above all, the Tulasnes were able to express their 
ideas in Latin with as great precision and clarity as any of their 
contemporaries who wrote in their own languages. New concepts 
and new words in which to express them are still being introduced 
into taxonomic Latin. We may expect the descriptions of Dr. 
Dearness’ new species to appear in accurate and wholly intelligible 
Latin, but, unfortunately, only after some years have elapsed. Dr. 
Dearness is quite right in supposing that this is of small moment 


when the original descriptions are in English, but it might be much 
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more serious as a source of future confusion were they in certain 
other languages. 

It may be that the Latin requirement should be abandoned. If 
so, action to that end should be taken at a representative interna- 
tional congress, after full discussion and consideration. It would 
seem most unfortunate at a time like this, when the political struc- 
ture of society is in such anarchy, for scientists to fail, even in so 
apparently trivial a way, to uphold the ideal of international 
coéperation, which has been a source of strength in the past and 
the promise of a better future—G. W. Martin. 
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AASE, Dr. HANNAH C[AROLINE], Associate Professor in Botany, State 
College of Washington, 205 College Court, Pullman, Wash. (Cytology; 
comparative morphology.) 

ALEXOPOULOS, Dr. CONST[ANTINE] J[OHN], Phytopathological Laboratories, 
S. A. Hellenique de Produits et Engrais Chimiques, Drapetsona, Piraeus, 
Greece. (Ascomycetes; Fungi Imperfecti.) 

ALTSTATT, GEORGE E., Plant Pathologist, Division of Plant Pathology, Texas 
Agricultural Experiment Station, College Station, Texas. (Tomato 
diseases. ) 

AmEs, Dr. LAWRENCE M., Associate Pathologist, U. S. Department of 
Agriculture, Arnold Arboretum, Jamaica Plain, Mass. (Sexual phe- 
nomena in coprophagous fungi.) 

AnprRus, Dr. C[HARLEs] F[REDERIC], Pathologist, Division of Fruit and 
Vegetable Crops and Diseases, U. S. Department of Agriculture, Charleston, 
S.C. (Cytology; pathology.) 

ARDE, Dr. WALKER R., 302 N. 40th St., Philadelphia, Pa. {Agaricaceae.) 

ARENBERG, Miss FLORENCE F., 2741 W. Winnemae Ave., Chicago, IIl. 
(Agaricaceae.) 

ARTHUR, Dr. J(OsEPH] C[HARLEs], Professor Emeritus of Botany, Purdue 
University Agricultural Experiment Station, Lafayette, Ind. (Taxonomy 
of Uredinales.) 

ATWELL, ERNEsT A[LLEYNE], Assistant in Timber Pathology, Forest Products 
Laboratories of Canada, Isabella & Metcalfe Sts., Ottawa, Ontario, Canada. 
(Polyporaceae; taxonomy and comparative morphology.) 


1 Compiled by the Secretary-Treasurer, Chapel Hill, N. C., August 30, 1941. 
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Ayers, Dr. THEODORE T[HOMAs], Associate Pathologist, U. S. Department 
of Agriculture, Agricultural Center, Louisiana State University, Baton 
Rouge, La. (General mycology; Mucorales.) 

BacHE-W1IG, Miss Sara, Associate Professor of Botany, Smith College, 
36 Prospect Ave., Northampton, Mass. 

Backus, Dr. Myron Piort], Assistant Professor of Botany, University of 
Wisconsin, Biology Building, Madison, Wis. (Cytology and mor- 
phology of Ascomycetes.) 

BAKER, Dr. GLApys E[LIZABETH], Instructor, Department of Plant Sciences, 
Vassar College, Poughkeepsie, N. Y. (Myxomycetes; lower Basidi- 
omycetes. ) 

BARNES, Dr. B. F., Head, Department of Biology, Chelsea Polytechnic, 
Manresa Road, London, S. W. 3, England. 

BARNETT, Horace L., Assistant Professor of Biology, New Mexico State 
College, State College, New Mexico. (General mycology.) 

BARRETT, Dr. J[AMES] T|HEOPHILUS], Professor of Plant Pathology, Plant 
Pathologist in the Experiment Station, 107 Hilgard Hall, University of 
California, Berkeley, California. (Plant pathology; Phycomycetes. ) 

Barrus, Dr. M[ortTIEeER] F[RANKLIN], Professor of Plant Pathology, New 
York State College of Agriculture, Cornell University, Ithaca, N. Y. 
(Diseases of plants.) 

BARTSCH, ALFRED F., Biology Building, University of Wisconsin, Madison, 
Wis. 

BAXTER, Dr. Dow V[AwTeER], Associate Professor, School of Forestry and 
Conservation, University of Michigan, Ann Arbor, Mich. (Forest 
pathology; silvics.) 

BEARDSLEE, H[ENRy] ClurtIs], Perry, Lake County, Ohio. (Agaricales.) 

BECHTEL, Dr. A[LBERT] R[eEIFF], Professor of Botany, Wabash College, 
708 W. Wabash Ave., Crawfordsville, Ind. 

BeckwitTH, Miss ANGIE M[artA], Junior Pathologist, Barberry Eradication, 
U. S. Department of Agriculture, Washington, D. C. (Taxonomy and 
genetics. ) 

BENEDEK, Dr. Tisor, Department of Dermatology, Medical School, North- 
western University, Chicago, Ill. (Medical mycology.) 

BENHAM, Dr. RHopA WILLIAMS, Assistant Professor of Dermatology, College 
of Physicians & Surgeons, Columbia University, 630 W. 168th St., New 
York City. (Human pathogens.) 

BENNETT, RALPH E[DGAR], Botany Department, University of Michigan, Ann 
Arbor, Mich. (Sphaeriales and other Pyrenomycetes.) 

BERDAN, PRorF. HELEN BERENICE, Department of Botany, University of 
Western Ontario, London, Ontario, Canada. (Aquatic Phycomycetes.) 

BERGMAN, Dr. HERBERT] F[Loyp], Bureau Plant Industry, U. S. Depart- 
ment of Agriculture, Massachusetts State College, Amherst, Mass. 
(Pathology of cranberries and blueberries.) 

Bessey, Dr. ERNst A[THEARN], Professor and Head of Botany Department, 
and Dean of Graduate School, Michigan State College, East Lansing, 
Mich. (Phylogeny; Phycomycetes.) 

BINGHAM, R[ICHARD] T[HoMAs], School of Forestry, University of Idaho 
Moscow, Idaho. (Forest pathology.) 
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Bisby, Dr. G{uy] R{tcHarb], Imperial Mycological Institute, Kew, Surrey, 
England. 

BisHop, Dr. HARLow, Assistant Professor, Department of Biology, Belknap 
Campus, University of Louisville, Louisville, Ky. (Sexuality in aquatic 
Phycomycetes.) 

BLACKWELL, Miss E[LIZABETH] M[ARIANNE], Head, Department of Botany, 
Royal Holloway College, Englefield Green, Surrey, England. (Phy- 
comycetes. ) 

BLAKESLEE, Dr. A[LBERT] F[RANCIs], Director, Department of Genetics, 
Carnegie Institution of Washington, Cold Spring Harbor, N. Y. (Muco- 
rales.) 

Biss, DR. DoNALD E[VERETT], Assistant Plant Pathologist, University of 
California, Citrus Experiment Station, Riverside, California. (Pathology 
of date palms and citrus.) 

BLoop, Dr. H. Loran, Agent, Division Fruit & Vegetable Crops & Diseases, 
U. S. Department of Agriculture and Plant Pathology, Utah State 
Agricultural Experiment Station, Logan, Utah. (Comparative mor- 
phology; parasitology.) 

BopMAN, SIsTER Mary CEcixi4, D. V. M., Professor of Biology, Mundelein 
College, 6363 Sheridan Road, Chicago, Ill. (Taxonomy of the Tremel- 
lales. ) 

Bonar, Dr. LEE, Associate Professor of Botany, Department of Botany, 
University of California, Berkeley, Calif. (Morphology.) 

Boyce, Dr. J[oHN] S[HAw], Professor of Forest Pathology, Osborn Botanical 
Laboratories, Yale University, New Haven, Conn. 

BRASFIELD, LIEUTENANT TRAVIS W[1NForD], U.S. Army, Box 563, Hamilton 
Field, Calif. 

Brooks, Dr. A|[LBERT] NELSON, Plant Pathologist, Florida Agricultural 
Experiment Station, Strawberry -Investigation Laboratory, Box 522, 
Lakeland, Fla. (Fungi parasitic on plants.) 

Brown, Dr. J[aAmes] G[REENLIEF], Head, Department of Plant Pathology, 
University of Arizona; Plant Pathologist, Arizona Agricultural Experi- 
ment Station, Box 4672, University Station, Tucson, Ariz. (Phy- 
comycetes. ) 

Brown, Dr. WiLLiAM L., Cytogeneticist, U. S. Golf Association, Green 
Section, Box 73, Benjamin Franklin Station, Washington, D. C. (Cy- 
tology, genetics, and plant breeding.) 

BRUNEL, Pror. JuLes, Assistant Director, Institut Botanique, Université 
de Montreal, 4101 est, rue Sherbrooke, Montreal, Quebec, Canada. 
(Taxonomy.) 

Buppin, WALTER, Economic Mycologist, Reading University, 7 Redlands 
Road, Reading, England. (Pathology; Basidiomycetes, Phycomycetes.) 

**BuLLer, Dr. AlfxtHur| H|/ENry] REGINALD, Professor of Botany Emeritus, 
University of Manitoba, Winnipeg, Manitoba, Canada, (Fungi in every 
respect; physiological problems in general.) 

BURLINGHAM, Dr. GERTRUDE S., 818 Antoinette Ave., Winter Park, Fla. 
(Summer address, Newfane, Vt.). (Russula, Lactaria, and Lepiota.) 

Burnuam, Sirewart} H[enry], Assistant Curator, Department of Botany, 
Cornell University, Ithaca, N. Y. (Yaxonomy.) 
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Burton, Miss [MARY] GWENDOLYN, Research Associate in Plant Pathology, 
Department of Plant Pathology, The University of Georgia, Athens, Ga. 
(Mycology; Ascomycetes. ) 

BuTLerR, Miss Ettys T., Instructor of Botany, 186 Crescent Ave., Leonia, 
N. J. (Morphology and taxonomy of the Discomycetes.) 

Cain, Dr. Roy F., Assistant in Mycological Herbarium, Department of 
Botany, University of Toronto, Toronto, Ontario, Canada. (Taxonomy; 
Sphaeriales and coprophilous fungi.) 

CAMPBELL, Dr. W[ILLIAM] A[NDREw], Assistant Forest Pathologist, Division 
of Forest Pathology, U. S. Department of Agriculture, 306 W. Ridge Ave., 
State College, Pa. 

CarrRION, Dr. A. L., Department of Mycology, School of Tropical Medicine, 
San Juan, Puerto Rico. 

CasH, Miss EpitH KATHERINE], Assistant Mycologist, Mycology and 
Disease Survey, U. S. Department of Agriculture, Washington, D. C. 
(Discomycetes. ) 

CHARDON, Dr. Car.Los E., University of Puerto Rico, Rio Piedras, Puerto Rico. 

CHARLEs, Miss VERA K., Mycology and Disease Survey, U. S. Department of 
Agriculture, Washington, D. C. (Entomogenous fungi.) 

CHRISTENBERRY, Dr. GEO[RGE] A|[NDREW], Associate Professor of Biology, 
Meredith College, Raleigh, N. C. (Mucorales.) 

CHRISTENSEN, Dr. J. J., Professor of Plant Pathology, University Farm, St. 
Paul, Minn. (Development of disease resistant varieties of crop plants 
and genetics of plant pathogens.) 

Cuupp, Dr. CHARLES D[Avip], Extension Professor, Department of Plant 
Pathology, Cornell University, Ithaca, N. Y. (Cercosporae.) 

CLEMENTS, Dr. FREDERIC E., Mission Canyon, Santa Barbara, Calif; June- 
Sept. Alpine Laboratory, Manitou Springs, Colo. (Taxonomy; ecology; 
Discomycetes. ) 

CoKER, Dr. W{ILLIAM] C|HAMBERsS], Kenan Professor of Botany, Department 
of Botany, University of North Carolina, Chapel Hill, N. C. (Mycology 
and taxonomy of higher plants.) 

Conant, Dr. Geo|RGE] H[ERBERT], Proprietor, ‘‘ Triarch Botanical Prod- 
ucts,’’ Ripon, Wis. (Morphology.) 

Conant, Dr. NorRMAN F., Assistant Professor Bacteriology and Mycology, 
Duke Hospital, Duke University, Durham, N.C. (Medical mycology.) 

ConarD, Dr. H|ENRY] S[HOEMAKER], Professor of Botany, Grinnell College, 
Grinnell, Iowa. 

CONNERS, I[BRA]| Llockwoop], Associate Plant Pathologist, Division of 
Botany and Plant Pathology, Central Experimental Farm, Ottawa, 
Ontario, Canada, (Plant disease survey, general mycology.) 

Cook, Dr. HAROLD T|HURSTON], Plant Pathologist, Virginia Truck Experi- 
ment Station, Box 2160, Norfolk, Va. (Fungi causing vegetable 
diseases. ) 

Cook, Dr. MELVILLE T|HURSTON], Agricultural Experiment Station, Rio 
Piedras, Puerto Rico, Retired. Care of Dr. Harold T, Cook, Virginia 
Truck Experiment Station, Norfolk, Va. 

Cook, Dr. W. R. Ivimey, University College of South Wales and Monmouth- 
shire, Newport Road, Cardiff, Wales. 
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Cooke, WM. BripGe, Sierra Club Shasta Lodge, Mt. Shasta, Siskiyou Co., 
Calif. (Polyporaceae, Hymenochaetoideae. 

Corner, Dr. E. J. H., Botanic Garden, Singapore, Straits Settlements. 

Basidiomycetes, Discomycetes. 

Cortm, Dr. Cyr J., Biological Laboratories, Western Reserve University, 
Cleveland, Ohio. 

CoTNER, Dr. Frank B., Professor of Botany and Bacteriology, Montana 
State College, 408 West Koch St., Bozeman, Montana. (Physiology and 
cytology of Oomycetes. 

Coucn, Dr. JoHN N[ATHANIEL], Professor of Botany, University of North 
Carolina, Chapel Hill, N.C. (Fungi in general, symbiosis and sexuality 
in particular. 

CREAGER, Dr. Don Baker, Research Pathologist, Section of A pplied Botany 
and Plant Pathology, Illinois Natural History Survey, 337 Natural 
Resources Bidg., Urbana, Jil. (General mycology; parasites and diseases 
of ornamental and greenhouse plants. 

CROWELL, Dr. Ivan HieERReETT], Lecturer in Plant Pathology, McGill 


University, Macdonald College, Quebec. (Mycology; plant pathology.) 
Cummins, Dr. GEORGE B|AKER], Associate in Botany, Botany Department 
Agricultural Experiment Station, Lafayette, Ind. (Taxonomy and 


biology of the Uredinales. 

CUNNINGHAM, Dr. H|owe} Slymonps], Long Island Vegetable Research Farm, 
Riverhead, N. Y. 

Cutrer, Dr. Victor] M[acomBer] Jr., New London, New Hampshire, 
Phycomycetes. 

Darker, Dr. Grant D/iooxs], Assistant Professor of Botany, 311 Rebstock 
Hall, Washington University, St. Louis, Mo. (Hysteriales. 

Davivson, Ross W., Associate Mycologist, Forest Pathology, U. S. De- 
partment of Agriculture, 6230 19th St. North, Arlington, Va. (Tax- 
onomy. 

Davis, Dr. Blenyamin}) H[aroip), Associate Professor of Plant Pathology, 
Rutgers University, New Jersey Agricultural Experiment Station, New 


Brunswick, N. J. (Taxonomy; parasitic fungi.) 
Davis, Dx. Wittiam H{arorp), Assistant Professor of Plant Pathology, 
Clark Hall, Amherst, Mass Mycology and forest pathology.) 


Dearness, Dr. Joun, Ketired Professor of Biology, University of Western 
Ontario, 30 Marley Place, London, Ontario, Canada. (Vaxonomy.) 
DeLamater, Elpwarp) Dioane|, Department of Dermatology, College of 

Physicians @ Surgeons, Columlia University, 168th St., New York City. 
Dick, Miss Esruer Almeviaj, Assistant in the Department of Botany, 
Brown University, Providence, R. I Mycology.) 
Dickson, Dr. Frank, Associate Professor of Botany, University of British 
Columbia, Vancouver, B. C., Canada lant pathology.) 
Dies, Dre. Wii4sm Wlenester), Associate Mycologist, U. S. Department 
The 


xeorge Washington University Jaxonomy and comparative mort 


of Agriculture, Washington, D. Adjunct Professor of Mycology 
( 


phology of Ascomycetes and Fungi Imperfecti.) 
Jyimock, De. Anruur Watson Assistant Professor of Plant Pathology, 
New York State College of Agriculture, Cornell University, Ithaca, N. 5 


Genetics A fungi 





ty, 


na 
id 


id 


n 





MycoLoGcicAL Society OF AMERICA 675 


DopcGeE, Dr. BJERNARD] O., Plant Pathologist, New York Botanical Garden, 
Bronx Park, New York City. (Genetics of fungi; cytology; comparative 
morphology.) 

DopGe, Dr. CARROLL W{ILLIAM], Professor of Botany, Washington Uni- 
versity, and Mycologist, Missouri Botanical Garden, 2315 Tower Grove 
Ave., St. Louis, Mo. (Morphology and taxonomy of lichens and fungi, 
including those pathogenic to mammals. ) 

DospaLL, Dr. Louise, Assistant Professor of Plant Pathology, University 
Farm, St. Paul, Minn. (Diseases of ornamental plants.) 

DovusLes, Dr. JAmeEs A., Instructor of Biology, Campbell College, Buie's 
Creek, N.C. (Myxomycetes.) 

DowninG, Dr. J{[oHN] Glopwtn], Dermatologist, Boston City Hospital, 
520 Commonwealth Ave., Boston, Mass. 

Drayton, Dr. F[RANK] L[IsLE], Plant Pathologist, Division of Botany and 
Plant Pathology, Central Experimental Farm, Ottawa, Ontario, Canada. 
(Sexuality in Sclerotinia.) 

DRECHSLER, Dr. CHARLES, Pathologist, U. S. Horticultural Station, Belts- 
ville, Md. (Fungi associated with root rot.) 

DUNEGAN, Dr. JoHN C{[LYMER], Associate Pathologist, U. S. Department of 
Agriculture, Room 225, Agricultural Building, Fayetteville, Ark. (Fruit 
disease fungi.) 

Eppins, Dr. A[UTHER] H[AMNER], Plant Pathologist, Agricultural Experi- 
ment Station, Hastings Laboratory, Hastings, Fla. (Parasitic fungi.) 
EDGECOMBE, Dr. A[LBERT] E[pwarp], Assoc. Prof. of Botany, Northwestern 

University, Evanston, Ill. (Taxonomy.) 

EDGERTON, Dr. C|LAUDE] W[ILBUR], Professor of Botany, Department of 
Botany, Louisiana State University, University, La. 

Enricu, Dr. JoHN, Associate Professor of Forestry, University of Idaho, 
Moscow, Idaho. (Forest pathology and mycology.) 

Eiuis, Dfon] E|pwin], Assistant Plant Pathologist & Extension Plant 
Pathologist, Botany Department, N. C. State College, Raleigh, N. C. 
(Vegetable crop diseases.) 

ELrop, RALPH PERRY, Department of Bacteriology, Ohio State University, 
Columbus, Ohio. 

EMERSON, Dr. RAvpu, Instructor in Botany, Department of Botany, Univer- 
sity of California, Berkeley, Calif. (-xperimental studies of algae and 
aquatic fungi.) 

Emmons, Dr. ClHestER] WlILsoNn], Senior Mycologist, National Institute of 
Health, Bethesda, Md. (Medical mycology; cytology of fungi.) 

Emoro, Yosuikapzu, Biological Department, Peers College, Mejiro-Machi, 
Tokyo, Japan. (Mycology; physiology.) 

EzekieLt, Dr. WALTER N{apntrat), Plant Pathologist, Texas Agricultural 
Experiment Station, College Station, Texas, (Phymatotrichum root rot,) 

Fawcerrr, Dr. Hlowarp] S|Amuet), Professor of Plant Pathology, Head, 
Division of Plant Pathology, University of California, Citrus Exper: 
ment Station, Riverside, Calif, (Vaxonomy and physiology of tung, 
especially citrus fungi in relation to diseases, ) 

Feox, Elart}] Lilouts}|, Plant Pathologist, General Development Division 
U.S. Rubber Company, Passaic, N, J, (Vungicidal research.) 
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FIscHER, Dr. GEORGE W., Associate Pathologist, Division of Forage Crops 
and Diseases, Bureau of Plant Industry, U. S. Department of Agricul- 
ture, Agricultural Experiment Station, Pullman, Wash. (Grass smuts and 
rusts; general biology of the Ustilaginales and Uredinales.) 

FITZPATRICK, Dr. HARRY M[orton], Professor of Mycology, Department of 
Plant Pathology, Plant Science Building, Cornell University, Ithaca, N. Y. 
(General mycology; Pyrenomycetes. ) 

FowLer, Marvin E[pwarp], Assistant Pathologist, Division of Forest 
Pathology, U. S. Department of Agriculture, Bureau of Plant Industry, 
Washington, D. C. 

Fritz, Dr. CLARA W[INIFRED], Timber Pathologist, Forest Products Labora- 
tories of Canada, Metcalfe & Isabella Sts., Ottawa, Ontario, Canada. 
(Fungi staining and rotting wood.) 

GaInEs, J. G., Coastal Plain Experiment Station, Tifton, Ga. 

GAMMEL, Dr. JOHN A[NTHONY], Assistant Clinical Professor of Dermatology 
and Syphilology, Western Reserve University, Lakeside Hospital, Cleve- 
land, Ohio. (Medical mycology.) 

GARDNER, Dr. MAx WILLIAM], Professor of Plant Pathology, University of 
California, 107 Hilgard Hall, Berkeley, Calif. (Parasitism.) 

GAUMANN, DR. Ernst, Professor and Direktor des Instituts fiir spezielle 
Botanik der Eidg. Technischen Hochschule, Universitdtsstrasse 2, 
Ziirich 6, Switzerland. (General mycology.) 

Gibbs, J. G., Department of Agriculture, Port Stanley, Falkland Islands. 

GILBERT, Dr. EpovuarpD JEAN, Docteur en pharmacie, President de la 
Société Mycologique de France, 4 Rue de Musset, Paris 16°, France. 
(Basidiomycetes, taxonomy, morphology.) 

GILBERT, DR. E{[pwARD] M[artTINIUs], Professor of Botany and Plant Path- 
ology, Biology Building, University of Wisconsin, Madison, Wis. 

GILBERT, Dr. FRANK ALBERT], Professor of Botany, Marshall College, 
Huntington, W. Va. (Myxomycetes.) 

GiuLL, LAKE S., Senior Pathologist, Division of Forest Pathology, U. S. 
Department of Agriculture, Box 523, Albuquerque, New Mexico. (Forest 
fungi.) 

GILMAN, Dr. JosePH C[HARLES], Professor of Botany, Iowa State College, 
518 Ash Ave., Ames, Iowa. (Physiology; parasitic fungi.) 

GoLpDsMITH, Dr. G[LENN] W[ARREN], Professor of Plant Pathology, Univer- 
sity of Texas, Box 1611, University Station, Austin, Texas. 

GOLDSWORTHY, Dr. MARION C[HARLEs], Associate Pathologist, U. S. De- 
partment of Agriculture, Horticultural Research Station, Beltsville, Md. 
(Fungous parasites of plants; physiology of fungi; fungicides.) 

Goopp1nG, LESLIE NEwtTon, Associate Botanist, Indian Service, U. S. De- 
partment of Interior, 58 West Wilshire, Phoenix, Ariz. 

Gorpon, Dr. W{ittram] L{aAwrence], Plant Pathologist, Dominion Rust 
Research Laboratory, Winnipeg, Manitoba, Canada. (Taxonomy of 
Fusarium.) 

GOSSELIN, ROGER, Associate Pathologist, Department of Lands and Forests, 
Quebec, 3 Belleau Ave., Levis, P. Q., Canada. (Research in wood rots 
of conifers.) 

GRaFF, Dr. PAUL WiEIpeMEvER], 3/0 Nuber Ave., Mt. Vernon, N. Y. 
(Comparative morphology; taxonomy; Perisporiales.) 
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Gravatt, Mrs. ANNIE R., Bureau Plant Industry, Washington, D. C. 

GRaAVEs, Dr. ARTHUR H[ARMOUNT], Curator of Public Instruction, Brooklyn 
Botanic Garden, 1000 Washington Ave., Brooklyn, N. Y. (Diseases of 
forest trees.) 

GropsInsky, LEON, Jorge Newbery 1803, Buenos Aires, Argentina. 

Groves, Dr. J[AMES] WALTON, Division of Botany and Plant Pathology, 
Central Experimental Farm, Ottawa, Ontario, Canada. (Dermateaceae, 
seed-borne fungi.) 

GuBa, Dr. EMIL FREDERICK, Research Professor of Botany, Field Station, 
Massachusetts State College, 240 Beaver St., Waltham, Mass. (Pes- 
talotia; plant pathology, material for exchange.) 

GUTERMAN, Dr. C[arL] E[pwaArp] F[REDERICK], Professor of Plant Path- 
ology and Assistant Director of the Cornell University Agricultural 
Experiment Station, Roberts Hall, Cornell University, Ithaca, N. Y. 
(Experiment Station Administration and Fungi Causing Plant Disease.) 

HAENSELER, Dr. C[ONRAD] M[ARTIN], Associate Plant Pathologist, A gricul- 
tural Experiment Station, New Brunswick, N. J. (Plant Pathology.) 

HAGELSTEIN, ROBERT, Honorary Curator of Myxomycetes, N. Y. Botanical 
Garden, 165 Cleveland Ave., Mineola, N. Y. (Taxonomy, Myxomy- 
cetes.) 

Haun, Dr. GLENN GARDNER, Pathologist, Division of Forest Pathology, 
Bureau Plant Industry, U. S. Department of Agriculture, and Research 
Associate, Department of Botany, Yale University, Marsh Hall, 360 
Prospect Si., New Haven, Conn. (Forest fungi; Dasyscyphae; tax- 
onomy.) 

Hanna, Dr. WILLIAM F[IELDING], Senior Plant Pathologist, Dominion Rust 
Research Laboratory, University of Manitoba, Winnipeg, Canada. (Ce- 
real smuts; Agaricaceae.) 

HANSBROUGH, Dr. JOHN R[AyMonpD], Associate Pathologist, Division of 
Forest Pathology, Marsh Hall, Yale University, 360 Prospect St., New 
Haven, Conn. (Wood inhabiting fungi; Ascomycetes.) 

HANSEN, Dr. H[ANs] N[1cHo.as], Associate Professor of Plant Pathology, 
211 Hilgard Hall, University of California, Berkeley, Calif. (Variation 
and taxonomy of Fungi Imperfecti.) 

Hara, Dr. Hirosui, No. 4 Kudan, 3 Chome, Kojimachi-ku, Tokyo, Japan. 

HARDISON, JOHN R[oBERT], Research Assistant, Department of Botany, 
University of Michigan, Ann Arbor, Michigan. (Grass and legume 
diseases; powdery mildew, rusts, leaf spot fungi.) 

HARPER, Dr. ROBERT ALMER, Bedford, Va., Route 5. (Cytology of fungi.) 

HarRAR, Dr. J. GEoRGE, Head, Department of Plant Pathology, Washington 
State College, Pullman, Wash. (Plant pathology & mycology.) 

Harris, Hupert A[NDREWw], Associate Professor of Biology, Southeastern 
State College, Durant, Okla. (Phytopathology and mycology.) 

HARRISON, K[ENNETH] A[RCHIBALD], Assistant Plant Pathologist, Division 
of Botany, Laboratory of Plant Pathology, Kentville, Nova Scotia. 
(Agaricales. ) 

Harrison, Dr. T. H., Fruit Research Officer, Australia House, London, 
England. (Sclerotinia.) 

Harvey, Dr. J[AMEs] V[ERNON], San Bernardino Junior College, Botany 
Department, San Bernardino, Calif. (Soil water molds.) 
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Haskins, Captain R[EGINALD] H[tnton], Canadian Active Army, Ex- 
Demonstrator, Department of Botany, University of Western Ontario, 
London, Canada, 139 Copeland St., North Bay, Ontario, Canada. (Phy- 
comycetes; Chytridiales.) 

Hatcu, Dr. WinsLow R., Head, Department of Botany, Washington State 
College, Pullman, Wash. (Sexuality in Phycomycetes.) 

HEALD, Dr. F[REDERICK] D[EForeEst], Head, Department of Plant Pathology, 
Washington State College, Pullman, Wash. (Pathology; physiology.) 

Hepccock, Dr. GEo[RGE] G[RANT], Senior Pathologist, retired, U. S. De- 
partment of Agriculture, Forest Pathology, Washington, D. C. (Uredi- 
nales; forest fungi; smelter fumes injury to forest trees.) 

Henrici, Dr. ARTHUR T[RAUTWEIN], Professor of Bacteriology, 18 Millard 
Hall, University of Minnesota, Minneapolis, Minn. (Fungous diseases 
of man.) 

Henry, Dr. LiERoy] K[ERsHAw], Assistant Curator of Botany, Carnegie 
Museum, Pittsburgh, Pa. (Taxonomy of Polyporaceae & Agaricaceae.) 

HEsLeER, Dr. L[EXEMUEL] R[ay], Professor and Head, Department of Botany, 
University of Tennessee, Knoxville, Tenn. (Taxonomy of Agaricaceae.) 

HILBoRN, Dr. M[ERLE] T[yson], Assistant Plant Pathologist, Agricultural 
Experiment Station, Orono, Maine. (Forest pathology.) 

HiLvteGcas, Dr. ARTHUR B[URDETTE], Assistant in Botany, Department of 
Botany, Columbia University, New York, N. Y. (Phycomycetes; cy- 
tology.) 

HIRATSUKA, PROF. NAOHIDE, Botanical Laboratory, Tottori Agricultural Col- 
lege, Tottori, Japan. (Uredinales.) 

Honey, Dr. Epwin E{arv], U. S. D. A. Bureau of Entomology and Plant 
Quarantine, Division Plant Disease Control, Box 474, Milwaukee, Wis. 
(Discomycetes; plant pathology.) 

Hopkins, Dr. J|OsEPH] G[ARDNER], Professor of Dermatology, College of 
Physicians and Surgeons, 630 West 168th St., New York City. (Fungi 
pathogenic for man.) 

Horne, WILLIAM T[iTUs], Professor of Plant Pathology and Plant Path- 
ologist, Citrus Experiment Station, University of California, Riverside, 
Calif. (Fungi affecting sub-tropical fruits; Botryosphaeria ribis.) 

Hotson, HuGH H{[owtson], Lieutenant in active army service, 3949 15th 
Ave., N. E., Seattle, Wash. (Mycology.) 

House, Dr. Homer DOoLiver, New York State Botanist, New York State 
Museum, Albany, N. Y. (Taxonomy and comparative morphology.) 

HowakbD, Dr. FRANK L|EsLie], Plant Pathologist, Agricultural Experiment 
Station and Assistant Professor of Botany, Rhode Island State College, 
Kingston, R. I. (Plant disease fungi; myxomycetes.) 

Howarpb, Dr. Grace ELIZABETH, Associate Professor of Botany and As- 
sistant Curator of Herbarium, Department of Botany, Wellesley College, 
Wellesley, Mass. (Taxonomy and comparative morphology.) 

HoweELL, Dr. ARDEN, JR., Instructor in Tropical Medicine, Department of 
Parasitology, Tulane University, 1430 Tulane Ave., New Orlanes, La. 
(Medical mycology.) 

Hunt, N{icHoLas] Rex, Pathologist, 933 N. Kenmore St., Arlington, Va. 
(Foreign plant diseases.) 
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IMAZEKI, Dr. Rokuya, Curator Botany Department, The Tokyo Science 
Museum, Ueno Park, Tokyo, Japan. (Taxonomy of Basidiomycetes.) 

InpoH, Dr. HIROHARU, Instructor in Botany for Normal College, Botanical 
Institute, The Tokyo Bunrika-Daigaku, Otsuka, Tokyo, Japan. (Aquatic 
Phycomycetes.) 

Jackson, HENRY A[LEXANDER] C[ARMICHAEL], 35 Campbell Ave., Montreal 
West, Quebec, Canada; summer address, R. R. No. 1, St. Aubert, Co. 
L’ Islet, Quebec, Canada. 

Jackson, Dr. HERBERT S|PENCER], Professor of Mycology and Head, De- 
partment of Botany, University of Toronto, Toronto, Ontario, Canada. 
(Taxonomy and comparative morphology, especially of Uredinales and 
Thelephoraceae. ) 

Jacques, Dr. J[oSEPH] EmILe, Plant Pathologist, Montreal Botanical Garden, 
Montreal, Canada. (Dematiaceae; Phragmosporae.) 

JeFFERS, WALTER F[uLToN], Instructor in Plant Pathology, Plant Pathology 
Division, University of Maryland, College Park, Md. (Small fruit 
diseases. ) 

Jenkins, Dr. ANNA E[Liza], Associate Mycologist, Mycology and Disease 
Survey, U. S. Department of Agriculture, Washington, D. C. (Tax- 
onomy; Myriangiales; Exoascaceae.) 

JENNINGS, Dr. Otto E[MEery], Head, Dept. Biology, University of Pitts- 
burgh; Curator of Botany, Carnegie Museum, Pittsburgh, Pa. (Sys- 
tematic, ecological and paleontological mycology.) 

Jounson, Dr. A[ARon], G., Plant Pathologist, U. S. Department of A gricul- 
ture, Bureau of Plant Industry, Washington, D.C. (Diseases of cereals.) 

Jounson, GEORGE THOMAS, Fellow of the John Simon Guggenheim Memorial 
Foundation (to tropical America), care of Department of Botany, Wash- 
ington University, St. Louis, Mo. (Cryptogams, especially fungi and 
lichens; plant pathology; economic botany.) 

Jounson, Howarp W., Plant Pathologist, Division of Forage Crops and 
Diseases, Bureau of Plant Industry, U. S. Department of Agriculture, 
Washington, D. C. (Forage crops diseases.) 

Jounson, Dr. MINNIE May, Instructor in Botany, Science Department, 
Stephens College, Columbia, Mo. (Gasteromycetes.) 

Jones, AsA CHARLEs, JR., Medical Student, 7304 Lindell Blvd., University 
City, Mo. (Bone healing; orthopedic surgery.) 

Jones, Mrs. Joyce Heprick, Research Assistant, University Herbarium, 
Museums Building, University of Michigan, Ann Arbor, Michigan. 
(Lichenology.) 

Jones, WALTER, Assistant Plant Pathologist, Plant Pathology Laboratory, 
Saanichton, British Columbia, Canada. (Plant pathology.) 

Jorstap, Dr. Ivar, State Mycologist, Botanical Museum, Oslo, Norway. 
(Uredinales. ) 

JOSSERAND, MARCEL, 24 Rue de la Part-Dieu, Lyon 3, France. 

Just, Dr. THEo[por] K{ARL], Professor of Biology and Curator of Herbaria, 
University of Notre Dame, Notre Dame, Ind. (Morphology.) 

Justo-PRATs, RALPH, at present on active duty, Lieutenant U. S. Army, 
Infantry, 2426 Fulton St., Berkeley, Calif. 

KaNousE, Dr. Bessie BIERNICE], Assistant to the Director and Curator, 
University Herbarium, University of Michigan, 400 S. 5th Ave., Ann 
Arbor, Mich. (Phycomycetes; Discomycetes. ) 
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KARLING, DR. J[OHN] S[tDNEyY], Professor of Botany, Department of Botany, 
Columbia University, New York City. (Cytology; phylogeny.) 

KAUFERT, DR. FRANK H[ENRY], Associate Professor, Forestry School, Univer- 
sity of Minnesota, St. Paul, Minn. (Wood technology; wood preserva- 
tion; forest pathology.) 

KEEPING, Dr. [ELEANOR] SILVER, (nee Dowding), Medical Mycologist, 
Provincial Laboratory, University of Alberta, Edmonton, Alberta, Canada. 

KeEItT, Dr. G[EORGE] W[ANNAMAKER], Professor of Plant Pathology, Horti- 
cultural Building, University of Wisconsin, Madison, Wis. (Plant 
pathology; fruit diseases.) 

KELLY, Dr. HowarpD Atwoon, Professor Emeritus, Gynecological Surgery, 
1406 Eutaw Place, Baltimore, Md. (Taxonomy.) 

KERN, Dr. FRANK D[uNN], Head, Department of Botany, and Dean 
Graduate School, The Pennsylvania State College, State College, Pa. 
(Uredinales.) 

KEVORKIAN, Dr. ARTHUR G[EORGE], Agricultural Experiment Station, 
Mayaguez, Puerto Rico. (Comparative morphology; Phycomycetes; 
diseases of Vanilla.) 

KIENHOLZ, JESS R., Assistant Pathologist, U. S. Department of Agri- 
culture, U. S. Fruit Disease Laboratory, Hood River, Ore. (Fruit 
diseases. ) 

KINGERY, LyLE B., Clinical Professor in Charge of Division of Dermatology 
& Syphilology, University of Oregon Medical School, 349 Medical Arts 
Bidg., Portland, Ore. 

KITZMEYER, EpMUND LEITH], Chief Chemist, United States Yeast Corp. 
Box 7, West Brookfield, Mass. 

KNAUZ, MARIE [BERTHA], High School Teacher of Biology, 1217 Trevanion 
St. (18), Pittsburgh, Pa. (Taxonomy of the Rhodosporae.) 

KOBAYASHI, YOSHIO, Assistant, Botanical Institute, Tokyo Bunrika Daigaku 
(Tokyo University of Literature and Science) Koishikawa, Tokyo, Japan. 

Ko rk, Dr. Laura A[LMa], Assistant Professor, Biology Department, Brooklyn 
College, Brooklyn, N. Y. (Smuts.) 

Kopr, KENNETH, Plant Breeder, F. H. Woodruff & Sons, Inc., Milford, 
Conn., Thompson Hill Road, Woodmont, Conn. (Phytogenetics & 
economic phytopathology.) 

LALLY, JOHN A[NTHONY], Graduate Student, 116 Hendrick St., Providence, 
R. I. (Mycology.) 

LAMBERT, Dr. EpMuUND B., Pathologist, Bureau of Plant Industry, U. S. 
Department of Agriculture, Washington, D. C. (Mushroom culture and 
diseases.) 

LASKARIS, THOMAS, Plant Pathologist, New York Botanical Garden, Bronx 
Park, New York City. (Diseases of ornamentals.) 

LATHAM, Dr. DENNIS H[AROLD], Tennessee Agricultural Experiment Station, 
Springfield, Tenn. 

LEDINGHAM, Dr. G[EORGE] A[LECK], Mycologist, Division of Biology and 
Agriculture, National Research Council, Ottawa, Ontario, Canada. (Cy- 
tology and morphology of Phycomycetes, industrial fermentations.) 

LEFEBVRE, Dr. C. L., Arlington Farm, Rosslyn, Va. 

Lenz, L[EE] WAYNE, Graduate Student, Henry Shaw School of Botany, 

Missouri Botanical Garden, St. Louis, Mo. 
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Leon, Dr. ENRIQUE R10, Trista 18, Santa Clara, Cuba. 

LEONIAN, Dr. LEon H[atcuic], Associate Professor Plant Pathology, West 
Virginia University, 836 Price St., Morgantown, W. Va. (Physiology 
of fungi.) 

Leucus, Miss AuGcusta V[icTortA] H[ARRIET] A[NTONIA], Graduate Student, 
Biological Laboratories, Harvard University, Cambridge, Mass. (Sexu- 
ality in aquatic Phycomycetes.) 

LEVINE, Dr. MICHAEL, Biologist, Laboratory Division, Montefiore Hospital; 
Residence, 266 Bedford Park Blvd., Bronx, New York City. (Plant and 
animal tumors.) 

Lewis, Dr. GEORGE M., Assistant Professor of Clinical Medicine, Cornell 
University Medical School, 121 East 60th St., New York City. (Medical 
mycology.) 

LIENEMAN, Dr. CATHARINE, Assoc. Prof. Botany, State Teacher's College, 
River Falls, Wisc. (Cytology of Ascomycetes.) 

LimBER, DONALD P., 3 Mayfair Road, Morris Plains, N. J. 

Lin, C. K., Department of Plant Pathology, Nanking University, Chengtu, 
China. (Plant pathology.) 

LINDER, Dr. Davip H[unt], Lecturer in Botany and Curator, Farlow 
Herbarium and Library, Harvard University, 20 Divinity Ave., Cam- 
bridge, Mass. (Hyphomycetes, Basidiomycetes, and cytology of fungi.) 

**LINFORD, Dr. M[AuRICE] B[Loop], Plant Pathologist, Pineapple Research 
Institute of Hawaii, 2324 Kaala St., Honolulu, T. H. (Nematology, 
diseases of pineapple.) 

LinG, LEE, Szechuan Provincial Agricultural Improvement Institute, Chengtu 
China. 

Lockwoop, Dr. Lewis Blyrorp], Associate Microbiologist, Northern Re- 
gional Research Laboratory, Bureau of Agricultural Chemistry and 
Engineering, U. S. D. A., Peoria, Ill. (Physiology of bacteria and 
fungi fermentation.) 

LouMAN, Dr. M[ArIoN] L[EE], Associate Conservationist, U. S. Department 
of Agriculture, Washington, D. C., 178 N. Michigan Ave., Greensburg, 
Ind. (Life histories of Ascomycetes.) 

LonG, Dr. W[ILLIAM] H[ENRyY], Box 1478, Albuquerque, New Mexico. (For- 
est pathology; Gasteromycetes; Uredinales.) 

*LONGREE, Dr. KARLA, Assistant in Department of Plant Pathology, Cornell 
University, Ithaca, N. Y. 

Lowe, Dr. JosiAH L[INCOLN], Instructor, Department of Forest Botany and 
Pathology, New York State College of Forestry, Syracuse University, 
Syracuse, N. Y. (Lichens; Polyporaceae.) 

LuRETTA, SISTER MARIAN, care of Holy Names College, Superior St., Spokane, 
Wash. 

LuTJEHARMS, Dr. W. J., Professor of Botany, University College of the 
O. F. S., Bloemfontein, South Africa. (Hyphomycetes, Soil fungi, 
Physiology.) 

LUTTRELL, Dr. EVERETT S[TANLEY], 809 West 30th St., Richmond, Va. 
(Morphology and development of the fungi.) 

McCormick, Dr. FLorENcE A., Plant Pathologist, 161 Mansfield St., New 
Haven, Conn. (Pathology.) 
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McCrea, Dr. ADELIA, Research Mycologist, 548 Vincinte, Berkeley, Calif. 

McDonovucu, Dr. E{UGENE] S[TOWELL], Marquette University, Department 
of Biology, 1217 W. Wisconsin Ave., Milwaukee, Wis. 

McFARLAND, DR. FRANK T[HEODORE], Professor and Head, and Curator 
of Herbarium, Department of Botany, University of Kentucky, Lexington, 
Ky. (Taxonomy of Hypocreales, vascular flora of Kentucky.) 

McGuire, Dr. J. M., Mycologist, Biological Division, The Lilly Research 
Laboratories, Indianapolis, Ind. 

McKenzie, Dr. MALCOLM A[RTHUR], Research Professor of Botany, Clark 
Hall, Massachusetts State College, Amherst, Mass. (Taxonomy.) 

McLarty, Dr. Duncan A., Department of Biology, Dartmouth College, 
Hanover, New Hampshire. 

McVickar, Davip L|ANGsTon], Department of Surgery, Yale University, New 
Haven, Conn. 

Maceo, Mrs. JOSEPHA VELAZQUEZ, University of Puerto Rico, Rio Piedras, 
Puerto Rico. 

Macrea, Dr. RutH, Assistant Plant Pathologist, Division of Botany, Central 
Experimental Farm, Ottawa, Ontario, Canada. (\Wood-destroying Hy- 
menomycetes. ) 

**NMains, Dr. E[pwin] BUTTERWORTH], Professor of Botany and Director of 
University Herbarium, Museums Building, University of Michigan, Ann 
Arbor, Mich. (Uredinales, Cordyceps, Hydnaceae.) 

Marre, Dr. RENE, Université, Alger, Algeria. (Taxonomy and cytology of 
Basidiomycetes. ) 

MALLocH, W[ALTER] S{cott], Research Assistant in Botany, 756 Coventry 
Road, Berkeley, Calif. (Cytogenetics.) 

MANEVAL, Dr. W{ILLIs}] E[pGAr], Associate Professor of Botany, University 
of Missouri, 305 Westmount Ave., Columbia, Mo. (Plant pathology & 
mycology.) 

MARSHALL, Dr. RusH PliorteER], Pathologist, Forest Pathology, U. S. De- 
partment of Agriculture, and Research Associate, Department of Botany, 
Yale University, Marsh Hall, 360 Prospect St., New Haven, Conn. 
(Shade tree diseases.) 

Martin, Dr. ELLA May, Instructor in Biology, Western Maryland College, 
Westminster, Maryland. (Cytology of Taphrinales.) 

Martin, Dr. GiEORGE] WIILLARD], Professor of Botany, State University of 
Iowa, Box 326, Iowa City, Iowa. (Taxonomy; Myxomycetes; Hetero- 
basidiomycetes. ) 

Mason, E. W., Mycologist, Imperial Institute of Mycology, Ferry Lane, 
Kew, Surrey, England. (Pyrenomycetes.) 

Massey, Dr. Louis M., Professor and Head, Department of Plant Pathology, 
New York State College of Agriculture, Cornell University, Ithaca, N. Y. 
(Taxonomy; physiology.) 

MattuHews, Dr. VELMA D{are], Professor of Biology, Coker College, Harts- 
ville, S.C. (Phycomycetes.) 

May, Dr. Curtis, Senior Pathologist, U. S. Department of Agriculture, 
8 Whippany Road, Morristown, N. J. 

MEINECKE, Dr. E[miLio P[epe], Principal Pathologist, U. S. Department of 
Agriculture, Forest Service. Retired. 446 Phelan Building, San Fran- 
cisco, Calif. (Forest pathology.) 
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Meyer, Dr. SAMUEL L[Ewts], Assistant Professor, Department of Botany, 
University of Tennessee, Knoxville, Tenn. (Taxonomy and genetics of 
Ascomycetes. ) 

Mices, Dr. LEE E[Luts], Plant Pathologist, Mississippi Agricultural Experi- 
ment Station, State College, Miss. (Taxonomy; comparative mor- 
phology.) 

MILLER, Dr. JosePpH A[usTIN], 364 Prospect St., South Orange, N. J. 

MILLER, Dr. JULIAN H[OWELL], Professor, Department of Plant Breeding and 
Plant Pathology, University of Georgia, Athens, Ga. (Pyrenomycetes; 
especially Sphaeriales.) 

MILLER, Dr. L[EE] W[ALLACE], Department of Biological Sciences, Illinois 
State Normal University, Normal, Ill. (Hydnaceae.) 

MILLER, PIERRE A[LPHONSE], Assistant Professor of Plant Pathology and 
Assistant Plant Pathologist in Experiment Station, 146 Physics-Biology 
Building, University of California, Los Angeles, Calif. (Erysiphaceae; 
diseases of subtropical and ornamental plants.) 

MITCHELL, Dr. JAMES HERBERT, Clinical Professor of Dermatology, Rush 
Medical College, 25 E. Washington St., Chicago, Il. 

Mix, Dr. A[RTHUR] J[AcKsON], Chairman, Department of Botany, University 
of Kansas, Lawrence, Kans. (Taphrinales; physiology of fungi.) 

MontTGOMERY, Dr. RoyaL M[ortIMER], Associate Dermatologist, St. Lukes 
Hospital, New York Post-Graduate Hospital and Medical School and 
in charge of Department of Mycology, 57 West 57th St., New York City 
(Mycoses of skin.) 

Moore, Dr. GeEorGeE T., Director, Missouri Botanical Garden, St. Louis, 
Mo. 

Moore, Dr. Morris, Mycologist and Research Dermatologist, Barnard 
Free Skin and Cancer Hospital, Washington and Theresa Aves., St. Louis, 
Mo. (Medical mycology.) 

Morrow, Dr. MARIE BETZNER, Assistant Professor, Botany & Bacteriology, 
The University of Texas; Agent, Division Soil Microbiology, Bureau of 
Plant Industry, U. S. D. A.; University Station, Austin, Texas. (Soil 
fungi; molds in the etiology of respiratory allergic diseases.) 

Morse, Miss ELizABETH E|ATON], Research worker with Pacific Coast 
fungi at University of California, Life Sciences Building, Berkeley, 
Calif. (Taxonomy of Gasteromycetes. ) 

Moss, Dr. E[{zra] Hl[ENry], Professor of Botany, University of Alberta, 
Edmonton, Alberta, Canada. (Uredinales.) 

Mounce, Dr. IRENE, Associate Plant Pathologist, Dominion Laboratory of 
Plant Pathology, Saanichton, B. C., Canada. (Wood-destroying fungi; 
sexuality.) 

MraAkK, Emit M., Assistant Professor in Fruit Technology and Assistant 
Mycologist in the Experiment Station, 339 Hilgard Hall, University of 
California, Berkeley, Calif. (Yeasts and closely related fungi.) 

MULLER, ALBERT S., Director, Escuela Nacional de Agricultura, Chimalte- 
nango, Guatemala. (Mycology and plant pathology.) 

Munpbkur, Dr. B[HALCHENDRA] B., Associate Mycologist, Imperial Agri- 
cultural Research Institute, New Delhi, India? (Smuts; virus diseases of 
the potato; mycological literature.) 
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NICKERSON, WALTER J|OHN], JR., Graduate Student and Teaching Fellow in 
Plant Pathology, Biological Laboratories, Harvard University, Cam- 
bridge, Mass. (Physiology of fungi; physiology of sex in fungi.) 

NIEDERHAUSER, JOHN S., Assistant, Department of Plant Pathology, Cornell 
University, Ithaca, N. Y. 

Noses, Dr. MILDRED K[ATHERINE], Division of Botany, Central Experi- 
menial Farm, Ottawa, Ontario, Canada. 

NOECKER, NORBERT L|LEWELLYN], Instructor of Biology, Box 126, Notre 
Dame, Ind. (Nutrition of fungi; growth factors and vitamins.) 

Norton, Dr. J[OHN] Bl1TT1ING] S[mitH], Professor of Systematic Botany and 
Mycology, University of Maryland, College Park, Md. (Taxonomy; 
pathology.) 

Ocuoa, Dr. A. GonzaLez, Laboratorio de Micologia, Instituto de Salubridad 
Y Enfermedades Tropicales, Mexico, D. F. 

Orr, Dr. HAaro_p, 329 Tegler Building, Edmonton, Alberta, Canada. 

Orton, Dr. Clayton RosBerts, Dean, College of Agric. Forestry & Home 
Ec. and Director W. Va. Agric. Exp. Sta., West Virginia University, 
Morgantown, W. Va. (Comparative morphology; Uredinales, Dothi- 
deales, Sphaeriales.) 

OVERHOLTs, Dr. L\EE] OjrAs], Professor of Botany, Pennsylvania State 
College, State College, Pa. (Taxonomy of higher fungi; forest pathology.) 

Papy, Dr. S{tuart] M[cGrecor], Professor of Biology, Department of 
Biology, Ottawa University, Ottawa, Can. (Uredinales; cytology of 
fungi.) 

ParisH, Dr. Jessie, Practicing Dentist, 226% Main St., Cedar Falls, Iowa. 
ParKER, Dr. Basit W[ALDo}, Instructor in Biology, Lehigh University, 
Bethlehem, Pa. (Ascomycetes, microérganisms in the upper air.) 
ParKER, Dr. CHarLes S{reEwart}, Head, Botany Department, Howard 
University, 321 11th St., N. E., Washington, D. C. (Taxonomy; 

Basidiomycetes. ) 

Parks, Harovp E., Associate Curator, Herbarium, University of California, 
Spruce Cove, Trinidad, Calif. (Hypogaeous and parasitic fungi.) 
PETERSEN, Miss Grace A., Vice-President, Botany Department, Brooklyn 

Institute of Arts and Sciences, 8511, 110th St., Richmond Hill, N. Y. 

PrLakinas, Dr. A[ntontos] G|EORGE}], Associate Plant Pathologist, Louisiana 
State University, Baton Rouge, La. (Diseases of small fruits and pear 
and tung.) 

PLunKeETT, Dr. Orva A|LLEN]), Assistant Professor of Botany, University of 
California at Los Angeles, 405 Hilgard Ave., Los Angeles, Calif. (My- 
cology; plant pathology.) 

POMERLEAU, Dr. RENE, Forest Pathologist, Laboratory of Forest Pathology, 
Quebec City, Canada. (Cytology, Pyrenomycetes and Uredinales.) 
PooLte, Dr. Riopert] Fi[RAnKLin}, President of Clemson Agricultural 
College, Clemson, S. C. (Phytopathology, cytology, taxonomy, mor- 

phology.) 

Porter, Dr. Cuar_es Liyman], Professor of Botany, Purdue University, 
924 N. Main St., West Lafayette, Ind. (Plant pathology.) 

PortTER, JoHN N{lorman], Assistant Professor of Botany, University of 
Puerto Rico, College of Agriculture and Mechanical Arts, Mayagiiez, P. R 
(General mycology.) 
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sity, Cambridge, Mass. 

Povan, Dr. ALFRED H., Teacher of Science, Edwin Denby H. S., 143 Elm- 
hurst Ave., Detroit, Mich. 

PRINCE, A[LTON] E[RNEsT], Instructor in Botany, Department of Botany and 
Bacteriology, Clemson Agricultural College, Clemson, S. C. (Uredinales, 
Gymnosporangium.) 

RaPER, Dr. JOHN R., Instructor in Botany, Indiana University, Bloomington, 
Ind. (Sexual reproduction in the fungi.) 

RAPER, Dr. KENNETH B., Mycologist, Northern Regional Research Labora- 
tory, U. S. Department of Agriculture, Peoria, Ill. (Hyphomycetes; 
Myxomycetes.) 

Ray, WI{ILL1AM] WI[INFIELD], Assistant Professor of Botany and Plant 
Pathology, Oklahoma A. & M. College, Stillwater, Okla. (General 
mycology; Taphrinales.) 

REA, Paut M[ARSHALL], Museum Director (retired) 436 East Padre St., 
Santa Barbara, Calif. (Fungi, especially of southern California.) 
REED, Dr. GEORGE M., Pathologist, Brooklyn Botanic Garden, Brooklyn, 

N. Y. (Cereal smuts, environal factors and host infection, genetics of 
resistance.) 

*REESE, E[Lwyn] T[HomAs], Botany Department, Pennsylvania State College. 
State College, Pa. 

REMSBERG, Miss Rutu, College of Home Economics, Cornell University, 
Ithaca, N. Y. 

Ruoaps, Dr. ARTHUR S|TEVENS], Plant Pathologist, Box 782, Cocoa, Fla. 
(Diseases of citrus and woody plants in general.) 

Rice, Dr. MABEL A[GNEs], 1/8 Bradford St., Pittsfield, Mass. (Cytology of 
the Uredinales.) 

*Rice, Miss R. R., Route 11, Knoxville, Tenn. 
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RoGers, Dr. DonALp P|niip], Instructor, Department of Botany, Brown 
University, Providence, Rhode Island. (Cytology, comparative mor- 
phology, and taxonomy of the lower Basidiomycetes.) 

RosEN, H. R., University of Arkansas, Fayetteville, Ark. 

Roru, Lewis F|RANKLIN], Instructor of Plant Pathology and Botany, De- 
partment of Botany, Oregon State College, Corvallis, Ore. (Soil fungi.) 

ROUTIEN, JOHN B., Instructor of Botany, University of Missouri, 204 Lefevre 
Hall, University of Missouri, Columbia, Mo. (Agaricaceae, tree rotting 
fungi.) 

RupoLpen, Dr. Bert A., Associate Plant Pathologist in Charge, University 
of California, Deciduous Fruit Station, Route 1, Box 92, San Jose, Calif. 
(Plant pathology.) 

RUEHLE, Dr. Gro|rGe] Di[ewery], Plant Pathologist in Charge, Subtropical 
Experiment Station, Homestead, Fla, (Plant Pathology.) 

RuspEN, Dr. Puttip L., 200 Federal Building, Central Sq., Cambridge, Mass. 
(Cytology; Phycomycetes; Gasteromycetes. ) 
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RyANn, SISTER MARY HILarre, O. P., Ph.D., Associate Professor of Biology, 
Rosary College, River Forest, Ill. (Fungi.) 

SALVIN, S[AMUEL] B[ERNARD], Assistant in Botany, Biological Laboratories, 
Harvard University, Cambridge, Mass. (Asexual reproduction in aquatic 
Phycomycetes.) 

SaTiInA, Miss SopuiE A., Cytologist, Carnegie Institution of Washington, 
Cold Spring Harbor, N. Y. (Cytology; experimental biology.) 

SAVILE, D[{ouGLas] B. O., Agricultural Scientist, Division of Botany and Plant 
Pathology, Central Experimental Farm, Ottawa, Ontario, Canada. (Plant 
pathology; cytology of fungi.) 
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Bulev Mardsti 61, Bucharest, Roumania. (Plant pathology.) 

ScuLLy, Dr. FRANcIs J., 904 Medical Arts Bldg., Hot Springs, Ark. (Ama- 
teur interest in taxonomic botany.) 

SEAVER, Miss BERNICE, New York Botanical Garden, Bronx Park (Fordham 
Branch P. O.) New York City. 

SEAVER, Dr. FRED J[{Ay], Curator, The New York Botanical Garden, Bronx 
Park, New York City. (Pezizales; taxonomy.) 

SEELER, EDGAR V., Honorary Research Associate in Mycology, Farlow 
Herbarium, 20 Divinity Ave., Cambridge, Mass. 

SHANOR, Dr. LELAND, Instructor in Botany, University of Illinois, 200 
Natural History Building, Urbana, Ill. (Aquatic Phycomycetes.) 
SHEAR, Dr. C[orNELIUs] Liort], Collaborator, Bureau of Plant Industry, 
U. S. Department of Agriculture, Washington, D. C. (Taxonomy of 

Pyrenomycetes.) 

SHERBAKOFF, Dr. C[ONSTANTINE] D., Plant Pathologist, Agricultural Experi- 
ment Station, University of Tennessee, Knoxville, Tenn. (Diseases of 
wheat, cotton, red clover, tomatoes, strawberries; the genus Fusarium.) 

Suaimp, Mrs. H[ELENE NussLe], 3943 St. Clair Ave., Detroit, Mich. (Edible 
fungi; Morchella.) 

SHUTTLEWORTH, FLoyp S., Department of Botany, Indiana University, 
Bloomington, Ind. 

SINDEN, Dr. JAMES W., Associate Professor, Department of Botany, Pennsyl- 
vania State College, State College, Pa. 

SINGER, Dr. RoLF, Research Associate, Harvard University, Farlow Her- 
barium, 20 Divinity Ave., Cambridge, Mass. (Taxonomy of the 
Agaricales. ) 

Suipp, ALBERT W[ISWELL], School of Forestry, University of Idaho, Moscow, 
Idaho. (Ecology of forest fungi.) 

Smart, Dr. Rosert Florte], Professor, Department of Biology, University of 
Richmond, Richmond, Va. (Physiology of the Myxomycetes; cytology 
of the Ascomycetes. ) 

SmitH, Dr. ALEXANDER H., Associate Curator of Fungi, Herbarium, 
Museums Building, University of Michigan, Ann Arbor, Mich. (Cy- 
tology and taxonomy of Agaricaceae.) 

Smith, RALPH I[NGRAM], Harvard Biological Laboratories, Cambridge, Mass. 

SNELL, Dr. WALTER H[ENRy], Associate Professor and Head, Botany Depart- 
ment, Brown University, Providence, R. I. (Taxonomy of Boletaceae.) 
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SNYDER, Dr. WiLt1AM C., Assistant Professor of Plant Pathology, 107 
Hilgard Hall, University of California, Berkeley, Calif. (Taxonomy of 
Fusarium and vegetable pathology.) 

SoLHEIM, Dr. W[ILHELM] G[ERHARD], Professor of Botany and Chairman, 
Botany Department, University of Wyoming, Laramie, Wyo. (Rocky 
Mountain fungi; Hyphomycetes.) 

SPARROW, Dr. FREDERICK K[ROEBER], JR., Department of Botany, University 
of Michigan, Ann Arbor, Mich. (Comparative morphology; biology; 
distribution of aquatic Phycomycetes.) 

SPRAGUE, Dr. RopERICK, Associate Plant Pathologist, U. S. Department of 
Agriculture, Northern Great Plains Field Station, Mandan, N. Dak. 
(Fungi Imperfecti on Gramineae.) 

SPRINGER, Miss MartuHa E., Graduate Student, 211 Middlefield Road, 
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STAKMAN, Dr. E[Lvin] C., Professor of Plant Pathology, University of 
Minnesota, and Agent, U.S. D. A., University Farm, St. Paul, Minn. 

STANLEY, Miss INA N{Aomi], Instructor in Botany, Butler University, 
917 E. 46th St., Indianapolis, Ind. 

STEVENS, Dr. Nett E[verett], Department of Botany, University of Illinois, 
Urbana, IIl. 

STEVENS, Dr. RussELL B[RADFORD], Assistant Professor of Biology, Depart- 
ment of Biology, Birmingham-Southern College, Birmingham, Ala. 
(Mycology, lichens.) 

STEVENSON, JOHN A[LBERT], Senior Mycologist in Charge, Mycological Col- 
lections, U. S. Department of Agriculture, Washington, D. C. (Tax- 
onomy.) 

STEWART, FRED C[ARLTON], Professor Emeritus in the New York State 
Agricultural Experiment Station, 246 Hamilton St., Geneva, N. Y. 
(Agaricaceae; Polyporaceae; edible fungi.) 

StIFLER, Mrs. CLoyp BurNLEY [Mrs. James M. Stifler], 1225 Gregory Ave., 
Wilmette, Iil. 

STOUFFER, DAvip J[AMEs], Forest Ranger, Corona, New Mexico. 

STRONG, Mrs. Miriam C., Research Assistant in Plant Pathology, Depart- 
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morphology of Lycoperdaceae. ) 

Swartz, Dr. Jacop Hyams, Associate in Dermatology, Harvard Medical 
School, 371 Commonwealth Ave., Boston, Mass. (Medical mycology 
and dermatology.) 

Sweet, Dr. HERMAN R., Instructor in Biology, Tufts College, 155 Lincoln 
Road, Medford, Mass. 
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TEHON, Dr. LEo R[oy], Botanist and Head of the Section of Applied Botany 
and Plant Pathology, Illinois State Natural History Survey, 337 Natural 
Resources Building, Urbana, Ill. (Taxonomy; Hypodermataceae; 
fungus flora of Illinois.) 

TERVET, IAN W., Department of Plant Pathology, University Farm, St. Paul, 
Minn. 

THoM, Dr. CHARLES, Principal Mycologist in Charge of Soil Microbiology, 
Bureau of Plant Industry, Beltsville, Md. (Taxonomy and physiology 
of saprophytic molds.) 

Tuomas, Dr. WILLIAM SturGis, New York Botanical Garden, 1141 Fifth 
Ave., New York City. (Taxonomy of fleshy fungi.) 

*THOMPSON, Dr. ELISABETH A[sTROM], 550 Milledge Circle, Athens, Ga. 
(Cytology of fungi.) 

THOMPSON, Dr. GEORGE E[pwArp], Assistant Professor in Plant Pathology, 
College of Agriculture, University of Georgia, Athens, Ga. (Forest 
pathology and general mycology.) 

TuHursTon, Dr. H. W., Department of Botany, Pennsylvania State College, 
State College, Pa. 

TIFFNEY, Dr. WESLEY N., American International College, Spring field, Mass: 
(Phycomycetes. ) 

TISDALE, Dr. W[ILLIAM] B[URLEIGH], Head Professor of Botany and Head, 
Department of Plant Pathology, Agricultural Experiment Station, 
Gainesville, Fla. (Taxonomy, parasitic fungi.) 

ToGasH1, Koco, The Morioka Imperial College of Agriculture & Forestry, 
Morioka, Japan. 

TORREY, G[EORGE] SAFFORD, Professor of Botany, University of Connecticut, 
Storrs, R. F. D. 2, Conn. (Intestinal fungi of Arthropods.) 

TucKER, Dr. CLARENCE MITCHELL, Chairman, Department of Botany, 
University of Missouri, 100 Lefevre Hall, Columbia, Mo. (Phycomy- 
cetes; plant pathology.) 

TuLtis, Dr. Epcar C., Pathologist, U. S. Department of Agriculture, Cereal 
Crops & Diseases, P. O. Box 2967, Beaumont, Texas. 

UMANzI0, CARL B[EEMAN], Assistant Professor of Bacteriology, 77 Ramshead 
Road, Medford, Mass. (Medical mycology.) 

VANTERPOOL, T[HOMAS] C[LIFFoRD], Professor of Plant Pathology, Depart- 
ment of Biology, University of Saskatchewan, Saskatoon, Saskatchewan, 
Canada. (Root rots of cereals, particularly those caused by Pyth- 
ium spp.) 

Van VLOTEN, Dr. Ir. HEINRICH, Phytopathologist, Instituut voor Phyto- 
pathologie, Laboratorium voor Mycologie en Aardappelonderzoek, Wagen- 
ingen, Holland. 

Viecas, AuMEs Pinto, Instituto Agronomico, Campinas, Est. Sao Paulo, 
Brazil. 

VinjJE, Mrs. JAMEs M. [Mary Taylor-Vinje], 220 Hazel St., Green Bay, Wis. 
(Fungi, specifically Ceratostomellae.) 

VOORHEES, RICHARD K., Associate Plant Pathologist, Citrus Experiment 
Station, Lake Alfred, Fla. (Citrus diseases and comparative mor- 
phology.) 
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WaksMAN, Dr. SELMAN A., Professor and Head, Department of Soil Micro- 
biology, New Jersey Agricultural Experiment Station, Rutgers University, 
New Brunswick, N. J. (Soil mycology; Actinomycetes; physiology of 
fungi.) 

WALKER, A[NsON] R[oBERTSON], Professor of Plant Pathology, Department 
of Botany, University of Western Ontario, London, Ontario, Canada. 
(Comparative morphology.) 

WALKER, Dr. LEVA BI|ELLE], Associate Professor of Botany, University of 
Nebraska, Lincoln, Neb. (Morphology.) 

WALTERS, MAvRICE B., 14556 Superior Road, Cleveland Heights, Ohio. 

WATERMAN, Dr. ALMA M[ay], Assistant Pathologist, U. S. D. A., 360 
Prospect St., New Haven, Conn. (Diseases of shade and ornamental 
trees. ) 

WATERSTON, J. M., Plant Pathologist, Department of Agriculture, Agri- 
cultural Station, Paget East, Bermuda. (Mycology, plant pathology.) 

Warkins, Dr. G. M., Plant Pathologist, Sam Houston State Teachers College, 
Huntsville, Texas. 

Watts, Mrs. Howarp M., 5536 North Hollywood Ave., Milwaukee, Wisc. 

WEBER, Dr. GEORGE F[REDERICK], Plant Pathologist and Professor of 
Forest Pathology, Experiment Station, University of Florida, Gainesville, 
Fla. (Parasitic fungi; taxonomy.) 

WEHMEYER, Dr. LEwts E|pGAr], Associate Professor, Department of Botany, 
University of Michigan, 381 Orchard Hill Dr., Ann Arbor, Mich. 
(Pyrenomycetes. ) 

WEIDMAN, Dr. FRED|ERICK] D|EForeEst], Medical Laboratories, University 
of Pennsylvania, 36th St. &@ Hamilton Walk, Philadelphia, Pa. (Medical 
mycology and dermatology.) 

WetcH, Dr. DonaLp Stuart, Professor in Plant Pathology, New York 
State College of Agriculture, Cornell University, Ithaca, N. Y. (Tax- 
onomy of Pyrenomycetes and Polyporaceae; forest pathology.) 

WELLMAN, Dr. F[REDERICK] L[OvEJoy], Horticultural Field Station, Beltsville, 
Md. (Physiology; morphology; variability; parasitism.) 

WERNHAM, Dr. CLIF[FORD] C[HARLEsS], Department of Botany, Pennsylvania 
State College, State College, Pa. (Genetics and physiology.) 

West, Dr. ERpMAN, Mycologist, Florida Agricultural Experiment Station, 
Gainesville, Fla. (Taxonomy of Florida fungi; timber decaying fungi; 
Myxomycetes; rusts; Sclerotium Rolfsii Sacc.) 

**Weston, Dr. WILLIAM H., JR., Professor of Cryptogamic Botany, Harvard 
University, Biological Laboratories, Divinity Ave., Cambridge, Mass. 
(Phycomycetes.) 

WHELDEN, Dr. R{oy] M[AXFIELpD], Harvard University, Biological Labora- 
tories, Divinity Ave., Cambridge, Mass. (Cytology, radiation effects.) 

WHETZEL, Pror. H|ERBERT] H[ice], Professor of Plant Pathology, Cornell 
University, Plant Science Building, Ithaca, N. Y. (Taxonomy; mor- 
phology; Sclerotineae.) 

WHIFFEN, Dr. ALMA J[OsLyNn], Research Assistant, Department of Botany, 
University of North Carolina, Chapel Hill, N. C. (Phycomycetes.) 
Wuirte, Dr. W. Lawrence, Bibliographer and Assistant Curator of Fungi, 
Farlow Herbarium, 20 Divinity Ave., Cambridge, Mass. (Inoperculate 

Discomycetes. ) 
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WIANT, Dr. JAMEs S., Associate Plant Pathologist, U. S. Bureau of Plant 
Industry, Room 1022, 641 Washington St., New York City. 

Wotr, Dr. FREDERICK A., Professor of Botany, Duke University, Durham, 
N.C. (Morphology; taxonomy.) 

Wor, Dr. FRED[ERICK] T[AyLor], Instructor in Botany, Department of 
Biology, Vanderbilt University, Nashville, Tenn. (Phycomycetes.) 
Woo .iaMs, G[EoRGE] E[wart], Agricultural Scientist, Dominion of Canada, 
Department of Agriculture, Dominion Laboratory of Plant Pathology, 

Summerland, B.C. Canada. (Taxonomy; pathology.) 

YamaDA, GENTARO, S. 13 W. 10 St., Sapporo, Hokkaido, Japan. 

YaRwoop, Dr. Ceci, E[pMuNp], Assistant Professor of Plant Pathology, 
Division of Plant Pathology, University of California, Berkeley, Calif. 
(Powdery mildews, downy mildews.) 

Yaw, Miss KATHERINE EmILy, Research Mycologist, Parke-Davis & Co., 
427 E. Grand Blvd., Detroit, Mich. 

York, Dr. HARLAN H[ARVEyY], Professor of Botany, Department of Botany, 
University of Pennsylvania, Philadelphia, Pa. (Forest Pathology.) 
ZELLER, Dr. SANFORD Myron, Plant Pathologist, Oregon Agricultural Ex- 
periment Station, Oregon State College, Corvallis, Ore. (Parasitic fungi, 

Gasteromycetes, and other fleshy fungi.) 

ZENTMYER, Dr. GEorGE A., Assistant Plant Pathologist, Connecticut Agri- 
cultural Experiment Station, New Haven, Conn. (Chemotherapy for 
control of vascular diseases of trees, especially Dutch Elm disease.) 

ZUNDEL, Dr. GEORGE L[ORENZO INGRAM], Assistant Professor of Plant Pa- 
thology, Extension Div., 203 Botany Building, Pennsylvania State 
College, State College, Pa. (Ustilaginales.) 
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CONSTITUTION AND BY-LAWS 
CONSTITUTION 
Art. 1. Name. ‘The Society shall be known as the Mycological Society of 
America. 


Art. 2. Membership. 

(1) The Society shall consist of members and may include life members, 
patrons, honorary members, and corresponding members. 

(2) Charter membership in the Society shall consist of the persons who, 
after the invitation of the Secretary, joined before or during the formal organi- 
zation of the Society at the Atlantic City meetings in 1932. 


Art. 3. Dues. The dues for regular members shall be five dollars a year. 
Any member may become a life member by paying one hundred dollars in 
one payment, or a patron by paying one thousand dollars, and upon election 
shall have all the privileges of members. Such funds obtained from life mem- 
bers and patrons shall constitute an endowment fund to be used as may be 
decided by the Council for the support of mycological publications or projects. 

Annual dues of five dollars shall include subscription to the official organ 
of the Society, and shall be payable in advance on or before December 20. 
Bills for dues shall be sent to the members in October and it will be necessary 
to discontinue sending the journal to those whose dues have not been paid by 
December 20. 


Art. 4. Membership and Election of Members. 

(1) All persons interested in the study of the fungi shall be eligible to 
membership. 

(2) Members may be elected at any regular meeting of the Society or in 
the interim between meetings may be elected by the Council. Application 
for membership must be endorsed by at least one member of the Society. 

Art. 5. Officers. The officers of the Society shall consist of a President, 
Vice-President, and Secretary-Treasurer, whose duties shall be those usually 
performed by such officers. The President and Vice-President shall serve for 
one year and the Secretary-Treasurer for three years (or until their successors 
are elected). Any vacancies occurring in the interim between elections shall 
be filled by the Council. 

The Council shall consist of the President, Vice-President, Secretary- 
Treasurer, and two Councilors. The Councilors shall be elected, one each 
year, to serve a term of two years. An individual may not hold two or more 
positions on the Council at one time. 

The Council shall name a Historian to serve for an indeterminate period 
of years. It shall be the duty of the Historian to accumulate and preserve 
facts, papers, photographs, and other materials pertinent to a permanent 
historical record of the Society. The Historian shall not become a member 
of the Council by virtue of his office as Historian. 


Art. 6. Editors and Committees. The editors of the official journal of the 
Society shall be elected by the Council. The President shall appoint all 
temporary committees that are to serve during his administration and shall 
fill all vacancies on standing committees that may occur during his term of 
office. 
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Art. 7. Election of Officers. The Secretary-Treasurer shall send to each 
member of the Society in October a ballot for the nomination of officers. If 
any nominations are lacking, the Council shall have power to make them. 
The three candidates for each office receiving the highest number of nominating 
votes shall be placed upon a final ballot to be sent to ecah member December 1. 
Should the nominating votes received by a candidate place him among the 
highest three for more than one office, his name shall appear on the final 
ballot for only the highest office. The offices rank in the order given in 
article 5. Votes shall be mailed to the Secretary-Treasurer and counted by 
the Council. A plurality vote shall elect. 


Art. 8. Meetings. An annual meeting shall be held at such time and place 
each year as the Council may select (usually in connection with the A. A. A. S. 
meetings). An additional meeting for informal discussion and the carrying 
out of collecting forays shall be held in the summer or autumn at a time to be 
selected by the Council. Additional meetings, including special or local 
meetings for the presentation of papers or the carrying out of forays, may be 
arranged by the Council at its discretion. 


Art. 9. Divisions. Branch organizations or units within the Society known 
as Divisions, may be established on a geographical basis provided formal 
application, setting forth the reasons for the establishment of the Division, is 
made to the parent Society and approved by it. 


Art. 10. Journal. The Society shall adopt or establish a journal which 
shall serve the Society as its official organ primarily for the publication of 
mycological papers by its members, for the publication of abstracts of the 
papers delivered at the annual or other meetings, and for the publication of the 
report of the Auditing Committee or of other reports, announcements, and 
business of the Society. 


Art. 11. Amendments. These articles may be amended by a majority 
vote of the members voting at any regular meeting of the Society, provided 
that suggested amendments have been brought to the attention of the Council 
of the Society in time to be sent to all of the members at least one month 
previous to the meeting. 


By-Laws 


1. Programs. Programs for annual or other meetings shall be arranged by 
the Council. 


2. Papers. Members wishing to present papers at the annual meeting 
shall submit to the Secretary-Treasurer the substance and conclusions of the 
papers in a clear and concise abstract of not more than 200 words. These 
shall be due on or before November 15, and the Secretary-Treasurer shall be 
authorized to refuse any received after that date. These abstracts will be 
edited by the editorial committee of the official journal of the Society for sub- 
sequent publication in that organ. Members are urged not to submit titles 
or abstracts unless they expect to attend the meetings. Except by invitation 
no member shall offer more than two papers at any one meeting, papers of 
joint authorship being attributed to the author reading the paper. 
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3. Associates. Students and others not yet members of the Society may 
attend meetings and foravs in the status of Associates, provided they are 
recommended to the Council by a member of the Society and pay a fee of one 
dollar. Such Associates, as they are not members, shall not have the privilege 
of voting and shall not receive the official journal of the Society, but shall 
enjoy the other privileges of the meetings and forays including the right to 
present one paper on the program. 


4. Auditing. At each annual meeting the active President shall appoint 
an auditing committee to audit the accounts of the Society and of its official 
publication. An audited statement shall be published in the official organ of 
the Society. 

5. Use of the Society’s name. Unauthorized use of the name of the Myco- 
logical Society of America for advertising or other business ventures is pro- 
hibited. The circulation of any unauthorized literature shall be taken as 
prima facie evidence of the violation of the intent and purpose expressed in 
this by-law, and the member, after being properly notified, may be expelled 
from the Society by a majority vote of either the Society at its meetings, or by 
a majority vote of the Council. 


6. These rules may be amended by a majority vote of the members voting 
at any regular meeting of the Society, provided that suggested amendments 
have been brought to the attention of the Council of the Society in time to be 
sent to all the members at least one month previous to the meeting. 


CONTRACT WITH THE NEW YORK BOTANICAL GARDEN 


The Mycological Society of America hereby adopts Mycologia as its official 
organ on the following terms: 

1. Mycologia will continue to be published by the New York Botanical 
Garden, the editorial policies to be determined by an Editorial Board, con- 
sisting of a Managing Editor appointed by the New York Botanical Garden, 
and five Editors elected by the Mycological Society of America. The term 
of office of the five elected editors will be five years, except that at the start 
they will be designated to serve one to five years respectively. One editor 
will be elected annually, thereafter, to fill the place of each retiring editor. 

The six members of the Editorial Board will elect an Editor-in-Chief from 
among their number. He will be eligible for repeated reélection. Final 
decision of all questions on editorial policy will be made by him, except that 
the Managing Editor will have full authority in all matters pertaining to the 
finances of the journal. 

2. All personal subscribers now receiving Mycologia may become members 
of the Mycological Society of America if they so desire. Institutional sub- 
scribers to Mycologia are not to be regarded as members of the Society. 

3. All members of the Mycological Society of America in good standing 
will receive Mycologia. In return the Society will transmit to the New York 
Botanical Garden, through the Managing Editor, four dollars per year for 
each such member. 

4. The New York Botanical Garden agrees to spend on the publication 
and distribution of Mycologia all funds received from subscriptions, as well 
as all funds transmitted by the Mycological Society of America. The Garden 
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further agrees to use for these purposes all sums received from the sale of those 
volumes of the journal which shall be published after this contract is put in 
force. Earlier volumes remain the property of the New York Botanical 
Garden. It is understood that the journal will be used by the Garden for 
exchange purposes as formerly. Should the contract be terminated, it is 
agreed by the Mycological Society of America that all excess stock of Mycologia 
then on hand will be regarded as the property of the New York Botanical 
Garden. 

5. The New York Botanical Garden reserves the fourth cover page to be 
used without charge for the advertisement of its publications, including 
Mycologia. The other three cover pages will be used by the Mycological 
Society of America as it may see fit. All sums collected from paid advertising 
will be expended on the journal. 

6. This contract may be altered at any time by mutual agreement of the 
New York Botanical Garden and the Mycological Society of America. It 
may be terminated at the end of any calendar year on six months written 
notice should it prove unsatisfactory to either party concerned. 

7. The contract goes into effect at the beginning of the calendar year 1933. 


PAST AND PRESENT OFFICERS OF THE SOCIETY 


PRESIDENT . VICE-PRESIDENT 
1932 Wm. H. Weston, Jr. 1933 G. W. Martin 
1933 C. L. Shear 1934 B. O. Dodge 
1934. H.S. Jackson 1935 John Dearness 
1935 B. O. Dodge 1936 A.H.R. Buller 
1936 H. M. Fitzpatrick 1937 L. O. Overholts 
1937 John Dearness 1938 E. B. Mains 
1938 L.O. Overholts 1939 D. H. Linder 
1939 H.H. Whetzel 1940 E. A. Bessey 
1940 D. H. Linder 1941 W. H. Snell 


1941 E. A. Bessey 


SECRETARY- TREASURER COUNCILORS 
1932-35 H. M. Fitzpatrick 1932 N. E. Stevens 
1936-38 D.H. Linder 1932-33 H.S. Jackson 
1939-41 J. N. Couch 1933-34 C. R. Orton 


1934-35 L. O. Overholts 
1935-36 C. L. Shear 
1936-37 B.O. Dodge 
1937-38 H. M. Fitzpatrick 
1938-39 W.H. Weston 
1939-40 L. O. Overholts 
1940-41 H.H. Whetzel 
1941-42 _F. D. Kern 
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EDITORIAL BOARD OF MYCOLOGIA 
1933—- F. J. Seaver, Managing Editor and Editor-in-Chief 


1933 H. M. Fitzpatrick 1936-40 F. A. Wolf 
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1933-37 E. B. Mains 1938-42 S. M. Zeller 
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1935-39 J. A. Stevenson 1940-44 J. A. Stevenson 


1941-45 J. H. Miller 


MEMBERSHIP COMMITTEE 


F. J. Seaver, Chairman Erdman West 
S. M. Zeller E. B. Mains 


NOMENCLATURE COMMITTEE 


D. P. Rogers, Chairman F. J. Seaver 
H. M. Fitzpatrick A. H. Smith 
H. S. Jackson F. K. Sparrow 


E. B. Mains 


COMMITTEE ON PLANT PATHOLOGY 


N. E. Stevens, Chairman M. B. Linford 
F. D. Kern G. M. Reed 
W. F. Hanna W. H. Weston 


G. W. Keitt 


COMMITTEE ON MEDICAL MyCoLoGy 


F. D. Weidman, Chairman C. W. Emmons 
R. W. Benham A. T. Henrici 
A. L. Carrion J. G. Hopkins 
N. F. Conant A. Howell, Jr. 


REPRESENTATIVES ON Councit A. A. A. S. (1941) 
J. G. Brown C. W. Edgerton 


REPRESENTATIVE TO NATIONAL RESEARCH COUNCIL 
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REPRESENTATIVE TO EDITORIAL COMMITTEE AMERICAN JOURNAL OF BOTANY 
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FINANCIAL STATEMENT 
January 1, 1939—-December 21, 1939 


Balance on hand 


Checking account... . i rr 
ee cee ees. \ anaeeia 200.00 
Collected in dues... .. Serer es 
$3131.01 


Expenditures 


New York Botanical Garden for Mycologia........ $1560.00 
NEN oo Shy vinid i'd! cosa boa eseloie Sra - 14.50 
I in eg adie om DRE sake nocd aay 53.00 
Pee Bee MNO. wc. cee cei ee. roe 71.78 
Yearbook, 1939..... og Fe a ee ee eee 76.40 
Secretary’s travelling expenses to Richmond........ 42.75 
Checks returned (later collected)............... ; 25.00 
Collection charges. . Prathn doa os es 1.16 


$1844.59 


Balance on hand 


Checking account........ ... $ 586.42 
Savings account... , 500.00 
Bonds..... : ney 200.00 


$1286.42 1286.42 


$3131.01 


(signed) J. N. Coucn, Secretary-Treasurer 
Examined and found correct: 


(signed) FRED J. SEAVER, Chairman, Auditing Committee 


December 21, 1939 to January 1, 1941 


Balance on hand 


Checking account. . . $ 586.42 
Savings account... 500.00 
Bonds. ... a 200.00 
Collected in dues... .. 1804.30 


$3090.72 
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Expenditures 


New York Botanical Garden for Mycologia........ $1492.00 
Returned checks (later collected)........ ee ae ee 20.00 
eer errr nee <ee 2.68 
Renn SN III Sos. esos ewe dc hc snn 25.00 
Secretary’s supplies (printing, etc.)............ ve 43.58 
Mycological Foray expense........ Nota een 5.25 
I i cok oo So wre Gud  tieieoie ete are 10.00 

Secretary’s travelling expenses, Chapel Hill, N. C. to 
Columbus, Ohio.......... A EOP GEE ew ea ee aoe 57.24 
IMT tN Ee ee ical nd Gaia ire oe bikie 59 
$1656.34 


Balance on hand 


Checking account............ ‘ cet, a Oe 
Ee ee a pee tr 500.00 
Ne oe ce bes caels ; Eke! 200.00 


$1434.38 1434.38 


$3090.72 


(signed) J. N. Coucu, Secretary-Treasurer 
Examined and found correct: 


(signed) FRED J. SEAVER, Chairman, Auditing Committee 
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thora 449 
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diaporthe 54 
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136 
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leaf disease of ash 526 
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from Costa Rica 274 

Zeller, Sanford Myron. Further notes on fungi 196 


INDEX TO GENERA AND SPECIES 
New names and the final members of new combinations are in bold 


face type. Mistakes in the spelling of scientific names encountered in 
text are corrected in the index. 


Abstoma 213; reticulatum 213 389; Meliosmae-myrianthae 388; 
Acaulopage 256; macrospora 256; micranthum 153; morobeanum 
marantica 256; rhaphidospora 256, 153; pachycarpum 382, 389; 
257; stenospora 254, 257, 268 papuanum 149, 154; Puspa 388; 
Achlya 223, 229, 231, 233, 274, 275, rubromaculans 40, 41; Toxo- 
594-596, 600; abortiva 275; api- carpi 388; Vernoniae-cinereae 


culata 275; caroliniana 275; fla- 153; wareoense 382, 388 — 
gellata 592, 594, 595; Hahneliana Agaricus 193, 194; arvensis 279; 
275: Orion 275; Rodrigueziana campester 447; campestris 190, 
274-278 194, 195, 424, 433; elongatipes 
Achorella 402; costaricensis 396, 5; placomyces 448, 576; pocil- 
397, 402; guianensis 396, 397, 402 —_— 446; projectellus 447; sub- 
Achorion Schoenleinii 108 volus 576 ee ee 


Achrotelium 46; Ichnocarpi 145 Aglaospora aculeata 57; Fairmani 


Acrospermum compressum folii- 56 

CO . r 

colum 38 : > Albugo Ipomoeae-panduranae 572 
Adelopus balsamicola 572 Aleuria cestrica $73 


Aecidium 154; albiceratum 382, A jeyrodiscus amorphus 574 


389; Blumeae 154; brasiliense Ajlomyces 159-164, 167. 169-173 
153; Breyniae 153; Cordiae 153; 274. 278. Poses wl 150° 160, 162- 


Cyrillae 40; Dichrocephalae 388; 165, 169: arbuscula 158-160, 
Elaeocarpi 388; elaeocarpicola 162-165, 167-173, 274; cysto- 
382, 387, 388; flavidum 153; genus ,159, 160, 162, 164, 169, 
hornotinum 388; innuptum 387; 171, 172; javanicus 158-160, 162, 


Lindavianum 153; matapense 164, 167, 168, 171-173; monili- 
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formis 159, 160, 162, 164, 168, 
169, 171 

Alveolaria 388 

Alytosporium fuscum 325 

Amanita 17, 193; alliacea 438, 448; 
bisporiger 576; chlorinosma 576; 
cinereoconia 576; cylindrispora 
434; fraterna 448; gemmata 437; 
Gwyniana 436; pantherina 246; 
praelongispora 448; roanokensis 
434; solitariiformis 448; spreta 
576; suballiacea 448; subsolitaria 
448; subvirginiana 287; verna 
437, 438; virginiana 17; virosa 
436; virosiformis 448 

Amanitopsis parcivolvata 
vaginata 576; vaginata livida 52 

Amaurochaete 295; fuliginosa 295 

Amoebochytrium rhizidioides 625, 
627 

Angiopsora 150, 151 

Antennularia 394 

Anthostoma 74; grandineum 74; 
hypophlaeum 75; microplaca 77 

Anthostomella sepelibilis 572 


576; 


Aphanomyces 220, 233, 234, 237- 
239, 248; acinetophagus -221; 
amphigynus 223, 225, 227, 229, 


231, 236, 238, 239; euteiches 600; 
exoparasiticus 221, 227, 231: 
helicoides 221, 223, 225, 226, 236, 
239; laevis 221, 223, 225-227, 232, 
236, 238, 239; norvegicus 234, 
235, 237; ovidestruens 235, 239; 
parasiticus 223, 228-230, 234, 236, 


238, 239; phycophilus 223, 231- 
237, 240: scaber 223, 228, 233, 
234, 236, 238: Sparrowii 223, 
231-233, 236, 239 
Apioporthe virgultorum 398 
Arachnion 350, 351, 354: album 


350, 351, 354; bovista 351; Drum- 


mondii 350; giganteum 351; 
rufum 350, 354; scleroderma 
351; tener 351 


Arachniopsis albicans 350, 352, 354 
Araiospora 288, 291, 292 


Araneosa 350, 351; columellata 
350, 351, 352 354 
Arcangeliella 200: Behrii 200; 


3ehrii caudata 200 

Arcyria cinerea 571; denudata 571 
ferruginea 296; incarnata 571; 
stipata 296 

Armillaria appendiculata 52; 
lea 576 

Arnoldia minutula 605 

Arthrobotryum atrum 578 

Ascochyta 660 

Ascophanus bermudensis 38 
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Asterodon 343 

Asteroma Lactucae 578 

Asterostroma ochroleucum 574 

Asterostromella 530; Fraxini 530, 
533 

Astraeus hygrometricus 577 


634, 
634, 


638; 
641; 


637, 


638, 


Bacillus firmus 
megatherium 
prodigiosus 638 

Badhamia 307; lilacina 306 

Bagnisiella eutypoides 332 

Balansia 39; clavula 38, 39; Hypo- 
xylon 572 

Battarrea 609 

Bdellospora helicoides 255 

Belonidium introspectum 573 

Belonopsis 461, 462; montanensis 
461 

3erlesiella 78; setosa 78 

siatorella resinae 130-134 

Blastocladia 288, 292; Pringsheimii 
288, 289 

Boletellus 418, 422; Ananas 422; 
betula 422: chrysenteroides 422; 
Russellii 422; subflavidus 422 

Boletinellus 418, 420, 421, 422; 
merulioides 421 

Boletinus 35-37, 415, 416, 418, 420, 


421, 423; appendiculatus 35; 
castanellus 576; cavipes 26; 
cavipes rubrotinctus 26; de- 


cipiens 35; flavoluteus 34, 37; 
glandulosus 23, 37; ochraceoro- 
seus 35, 36; paluster 416; pictus 
416, 576; porosus 35, 36; punc- 
tatipes 36; spectabilis 416; squar- 
rosoides 419, 576 
Joletus 28, 36, 37, 241, 245, 415- 
418, 420, 421, 652; acidus 23; 
affinis 576; albellus 25; alboater 
24, 576; amabilis 37, 416; ameri- 
canus 23, 26, 31, 34, 35, 416; 
Ananas 29; aurantiacus 30, 416; 
aurifammeus 420, 576; auripes 
27; auriporus 30, 31, 576; badius 
576; Betula 24, 29; bicolor 28, 
576; brevipes 333; calopus 26; 
castaneus 416, 576; chromapes 
576; chrysenteroides 29, 576; 
crassipes 27; cyanescens 28, 416, 
576; duriusculus 25; eximius 27, 
28; felleus 32, 576;  felleus 
plumbeoviolaceus 32; ferrugineus 
26, 27; frustosus 33; fulvus 24; 
fumosipes 421, 576; glutinosipes 
576; gracilis 576; granulatus 30, 
416, 576; hemichrysus 420; hir- 
tellus 26; hirtellus mutans 26; 














holopus 25; Lakei 36, 37, 416; 
longicurvipes 576; luteus 416; 
miniato-olivaceus 28; miniato- 
olivaceus sensibilis 28; mirabilis 
25; multipunctus 24; mutabilis 


26; niveus 25; ornatipes 576; 
pallidus 576; parasiticus 576; 
Peckii 576; piperatus 416, 576; 


plumbeoviolaceus 32; porphyro- 
sporus 26, 421, 576; pseudo- 
decorus 26; pulverulentus 26, 28; 
punctipes 23, 31; purpureus 28; 
Ravenelii 420; rubeus 576; 
rubinellus 576; Russellii 29; 
sanguineus 28; scaber 25, 416, 
576; scabripes 27, 28; separans 


576; spadiceus 26; spectabilis 
416; sphaerosporus 421;  sub- 
aureus 31; subglabripes 576; 
subtomentosus 25, 576;  sub- 


velutipes 576; tomentosus 26, 
27; variegatus 24, 25; versipellis 
416 

Botryobasidium isabellinum 574 

Botryodiplodia 69; Theobromae 72 
3otryosphaeria 70; Ribis 71, 72, 
572; Ribis chromogena 70, 71 

Botrytis cinerea 590 

Bovista 270, 272; plumbea 272 

Bovistina 270, 272; atrogleba 270- 
272 

Brachyallomyces 159 

Brefeldia 295; maxima 295 
3riosia 366; ampelophaga 
Azaleae 365 

3ulgaria rufa 39 
3yssosphaeria 328; corticium 329; 
imposita 328, 329; purpureo- 
fusca 329 


360: 


Caliciopsis pinea 572 

Calodon amicum 575; scrobicu- 
latum 575: zonatum 575 

Caloplaca 605; aurantia callopisma 
605 

Calospora 54, 56, 59; ambigua 57, 
58, 60; apatela 56; Ribis 55 

Calostoma 609; cinnabarina 
Ravenelii 577 

Calvatia 272; tatrensis 213 

Calycina macrospora 573 

Camarops grandinea 74; pugillus 
572 

Camarosporium Robiniae 578 

Camptomeris 365 

Cantharellus aurantiacus 576; cin- 
nabarinus 576; clavatus 483, 485, 
486, 504: floccosus 576; minor 
576; multiplex 483, 485, 486, 503- 

505 


577; 
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Carpenterella 127; Molinea 128 

Cenangium 461; tennesseense 462 

Cephalosporium 187 

Ceratiomyxa fruticulosa 571 

Ceratobasidium plumbeum 574 

Ceratostomella 468, 477, 481; para- 
doxa 474, 481; radicicola 468- 
470, 473-475, 477-481 

Cercospora 87, 89, 174, 523, 528, 
539; Acalyphae 176; anthelmin- 
tica 176; Asparagi 176; atro- 
maculans 578; Boehmeriae 578; 
Cercidis 175; condensata Des- 
manthi 365; Coreopsidis 174; 
cruenta 177; Diodiae-virginianae 
578; dubia 177; effusa 578; Epi- 


gaeae 523; erythrogena 578; 
flagellaris 177; Fraxini 527; 
Gaultheriae 523; Gaurae 177; 
gay-lussaci 523; granuliformis 


578; Halesiae 365; Handelii 523; 
Hydrangeae 177; Kalmiae 523, 
578; Leucothoes 523, 524; mol- 
leriana 523; oculata 177; Oxy- 
dendri 523; pachypus 177; Pe- 
tuniae 177; phaeochlora 87, 89; 


Psoraleae 176; Rhoina 578; 
smilacina 578; Smilacis 578; 
sparsa 523: squalidula 177; 
viburnicola 174 

Cercosporella Fraxini 527 
Cercosporidium 365; Desmanthi 
365 

Ceriomyces 419 

Cerotelium desmium 144; moro- 


beanum 144, 145 
Chalaropsis 468, 472, 475, 477, 478, 
482; thielavioides 475, 477-482 
Chlorosplenium aeruginascens 573; 
chlora 573; versiforme 573 
Chromocreopsis cubispora 572 
Chrysomyxa roanensis 574 
‘iboria 461; rufescens 463; tropi- 
calis 463 
ladochytrium 618, 621, 630-632; 
caespitis 630; cornutum 625; 
crassum 618, 619, 621, 624, 626, 
627, 630, 631; graminis 630; 
hyalinum 627, 631; irregulare 
630; Nowakowski 621, 624, 630; 
polystomum 621; replicatum 621, 
624, 630, 632; tenue 618, 623, 
624, 631; viticolum 630, 632 
‘adophora 356, 358 
‘adosporium epiphyllum 365 
‘astoderma Debaryanum 571 
‘laudopus nidulans 20 
Clavaria, botrytis 575; cristata 575; 
fennica 575; formosa 575; fusi- 


~ 


~ 


Te 
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formis 575; grandis 575; Kunzei 
575; mucida 575; muscoides 575; 
obtusissima 575; pulchra 575; 
rufescens 575; subfalcata 575 
Clitocybe cyathiformis 576; deal- 
bata 440; illudens 576; laccata 
576; maxima 52; ochropurpurea 
576; parilis 576 
Clitopilus orcellus 576 
Clypeolella Leemingii 572 
Coccospora aurantiaca 48, 578 
Cochlonema 258, 265; megaloso- 
mum 258, 259; megaspirema 265; 
symplocum 260, 262, 266, 268, 
269; verrucosum 263-265, 269 
Coleosporium Elephantopodis 574; 
Helianthi 574; inconspicuum 
574; Ipomoeae 49; Laciniariae 
42, 49; Merrillii 143; Solidaginis 
574; Vernoniae 574; Viburni 42 
Collema 608; pulposum 608 
Collemodes Bachmanianum 607 
Colletotrichum graminicolum 658 
Colloderma oculatum 295-297 
Collybia 504; abundans 576; cam- 
panella 20; colorea 576; con- 
fluens 52; conigena 576; conige- 
noides 576; dryophila 52, 576; 
exsculpata 576; flaccida 576; 
hirticeps 19; lilacea 485; macu- 
lata 576; myriadophylla 485, 
497; platyphylla 576; radicata 
445, 576; stipitaria 20; subagri- 
cola 448; teleoianthina 485, 504; 
Tricholoma 448; zonata 20 
Comatricha 297, 309; cornea 297, 
298; elegans 298; elegans pallens 
298; nigra 298; pulchella 571; 
reticulata 309; Rispaudii 298, 
299; rubens 298; typhoides 571 
Coniophora arida 574 
Coniothyrium 663; Psammae 663, 
664 
Coprinus 188, 190, 192-195, 413, 
424, 426-433; comatus 246; cu- 
bensis 188, 193, 424, 432; mica- 
ceus 52, 195, 411, 412; tomento- 
sus 193, 194 
Cordycepioideus 83; bisporus 83- 
85, 86 
Cordyceps 82, 83, 345, 346, 615, 
617; agariciformia 572, 614, 617; 
capitata 614; clavulata 347; in- 
termedia 572; michiganensis 572, 
617; militaris 572, 615; ophio- 
glossoides 572; paludosa 617; 
parasitica 572; Ravenelii 614, 
616, 617; sphecophila 572; stylo- 
phora 611, 613, 617; superfici- 


alis 617; unilateralis 346 
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Coronellaria 461; Castanopsidis 
464 

Corticium investiens 574; octo- 
sporum 574; radiosum 574; 


vagum 574 

Cortinarius 450, 491; armillatus 52; 
cinnabarinus 576; croceofolius 
52, 576; cyanites 246; decipiens 
52; elegantior 52; flavifolius 576; 
gentilis 52; ioides 576; pholideus 
52; purpurascens 576; semisan- 
guineus 576 

Cortinellus 449, 450; bulbiger 450; 
Shiitake 450 

Coryne sarcoides 573 

Corynelia brasiliensis 390 

Coryneum Rhododendri 364; Rho- 
dodendri fusoideum 364; trisep- 
tatum 364, 578 

Craterellus cantharellus 574; cor- 
nucopioides 574; odoratus 574 

Craterium aureum 307 

Creolophus 343 

Creonectria cucurbitula 572 

Crepidotus applanatus 576; haerens 
576; herbarum 52, 576 

Cribraria cuprea 299; elegans 571; 
intricata 571; intricata  dicty- 
dioides 571; languescens 299; 
laxa 299; rufa 295, 299; splendens 
300, 571; tenella 571 

Crinipellis 20; scabella 20; zonata 
19 

Cronartium Quercuum 574 

Crossopsora Antidesmae-dioicae 
145 

Crucibulum 650, 653, 654; vulgare 
219, 577 

Cryptococcus Fagi 178, 182, 186 

Cryptodiaporthe aculeans 572 

Cryptospora Caryae 55, 56 

Cryptosporiopsis 514, 515, 521 

Cucurbitaria 78; echinata 78; se- 
tosa 78 

Cyathicula petiolorum 573 

Cyathus 217, 650, 652; pallidus 
219; stercoreus 219; striatus 651, 
652 

Cylindrosporium 539; acerinum 
578; Fraxini 527, 528, 536, 537, 
539; hiemale 578; irregulare 361; 
saccharinum 578; viridis 527, 
5e6, 535, 537, 539 

Cyphella cupulaeformis 574 

Cystogenes 159 

Cystopage 251; lateralis 251-253, 
255, 267; subtilis 254, 255, 268 


Dactylella tylopaga 258 
Dactylium 49; dendroides 49, 578 

















Daedalea confragosa 575 

Daldinia concentrica 572 

Darluca Filum 578 

Dasvscypha Agassizii 573; cerina 
573; nivea 573 

Dasyscyphella 461; palmae 464 

Delicatula integrella 495 

Dendrogaster 200; elasmomyce- 
toides 199, 200, 209 

Depazea 661; Sorghi 661 

Dermatea 399, 510, 514; acericola 
512; acerina 510, 514, 516, 517, 
521; balsamea 573; carnea 510, 
514; carnea f. seriata 511, 512; 
Cerasi 573; cinnamomea 515; 
parasitica 399, 401, 402; quercina 
f. Aceris 511, 512; simillima 511, 
$12, 515 

Dermea 522 

Desmidiospora 187 

Diachea bulbillosa 300, 571; caespi- 
tosa 300; cylindrica 300; leuco- 
podia 571; miyazakiensis 300; 
splendens 300; subsessilis 300 

Dianema corticatum 301 

Diaporthe 54, 55, 62, 398, 667; 
Caryae 55; Fagi 55; leiphaemia 
55; megalospora 55; micro- 
stroma 62; strumella 55; stru- 
mella longispora 55; tiliacea 55 

Diatrype afflata 331; Clypeus 75; 
grandinea 74; hypophlaea 75; 
microplaca 77; stigma 331 

Diatrypella 59; discoidea Alni 572 

Dictydiaethalium plumbeum 571 

Dictydium cancellatum 571 

Dictyocephalos 609 

Dictyostelium 634, 644, 646, 648; 
brevicaule 646, 647; discoideum 
641, 642, 644, 649; lacteum 646; 
minutum 634, 635, 637, 639-648; 
mucoroides 636, 639, 641, 642, 
645, 647, 648, 649; purpureum 
641, 647, 648 

Dictvuchus 593-597; 
228, 231 

Diderma effusum 571; hemisphae- 
ricum 571; ochraceum 301; radi- 
atum 295, 301; roanense 296, 
301; rugosum 571; spumarioides 
301; testaceum 571 

Didymella 62 

Didymium 303; anellus 303; com- 
planatum 302; crustaceum 571; 
dubium 302, 303; Listeri 302, 
303; nigripes 571; ochroideum 


monosporus 


303; parietale 303; squamulosum 
303, 571; Wilezekii 302; xantho- 
pus 571 

Dietelia 150 
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Dimerosporium 394, 404; aerugi- 
nosum 393, 394, 397, 401; Tsugae 
572 

Diplodia 69-72; 
sarmentorum 69 

Diplonaevia 401 

Dispira cornuta 186 

Dothichiza 530, 533 

Dothichloe atramentosa 572 

Dothidea 398 

Dothidella Mikaniae 394 

Dothideovalsa eutypoides 
Turnerae 332 

Dothiopsis 530 

Dothiorella Cydoniae 361; Justi- 
ciae 398; Mali 361; Mali fructus 
361 

Drosophila floridana 445, 448 


natalensis 72; 


332; 


Echinodontium 343 

Elaphomyces appalachiensis 
variegatus 572 

Elasmomyces 200 

Elsinoé 338, 340; Canavaliae 
Faweetti 339; Randii 339 

<ndochytrium 356, 357, 359, 632; 
digitatum 356; maxima 356; 
oophilum 356; operculatum 356, 
357, 629; pseudodistomum 357 

=ndocochlus 251; gigas 265 

<ndogone 196; rosea 214 

<ndophyllum emasculatum 150 

Endosynchytrium 356 

Endothia parasitica 572 

Enerthenema papillatum 571 

Entoloma alachuanum 443; cus- 
pidatum 577; cyaneum 577; per- 
nivosum 444 

Entonaema liquescens 39 

Entophlyctis 356, 357, 359; pseudo- 
distomum 357 

Epidermophyton 
inguinale 116 

Erysiphe Cichoracearum 572 

Escherichia coli 634-638, 642, 645 

Euachlya 275 

Euallomyces 159 

Eutypella 59, 61, 63 

Everhartia lignatilis 187 

Exidia glandulosa 574 


572; 


338; 


—_ 


—_—— 


116; 


floccosum 


Fabraea Melastomacearum 399, 
403 

Favolus Rhipidium 575 

Fenestella 78 

Filoboletus 422 

Fistulina hepatica 575 

Fustulinella 422 

Flammula 487, 504; amarissima 


287; polychroa 577; praefloccosa 
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287; scamba 487-489, 497, 504, 
505 

Fomes 181, 183; applanatus 101; 
conchatus 102; connatus 575; 
igniarius laevigatus 575; lobatus 
575; occidentalis 99, 101; Pini 
102, 575; pomaceus Crataegi 
102; subroseus 575 

Fracchiaea heterogenea 572 

Fuckelia grandinia 74 

Fuligo cinerea ecorticata 304; in- 
termedia 304, 305; muscorum 
301; septica 304, 305, 571; septica 
rufa 571 

Fusarium 345, 580, 583, 589-591; 
avenaceum 581, 582, 584, 585, 
587, 590; oxysporum 590; oxy- 
sporum f. niveum 581, 582, 584, 
587; Solani 581-585, 587, 590; 
Solani f. Cucurbitae 581-583, 
585, 587 

Fusicladium Robiniae 578 

Fusicoccum 55 


Galera 210, 445; caespitosa 448; 
floridana 448 ; 

Galerula caespitosa 445, 448; flori- 
dana 445, 448; Kellermani 445 

Gasterella 198; lutophila 198 

Gasterellopsis 198 

Gautieria 205 

Geaster 270, 272; limbatus 139, 
141, 142; limbatus pacificus 139, 
140, 142; rufescens 139, 141 

Geoglossum glabrum 573 

Gibberidea 78; setosa 78 

Gibellula arenearum 578; pulchra 
578 

Gloeoglossum difforme 573 

Gloeosporium 539; ferrugineum 
363; Fraxini 527; LIlicis 363; 
papulatum 364; punctiforme 527, 
528, 536, 538, 539; Rhododendri 
363 

Gloiodon 343; strigosus 17 

Glonium stellatum 572 

Gnomonia ulmea 572 

Gomphidius 423 

Gonapodya 288 

Gonatorrhodiella 179, 181-184, 186, 
187; coccorum 181, 182, 186; 
eximia 181, 183, 186; Highlei 
178, 179, 181-186; parasitica 179, 
181, 183, 184, 186 

Goplana Dioscoreae 145 

Graphium Hamamelidis 578 

Guignardia 81; Magnoliae 81 

Gymnoconia Peckiana 574 
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amarissimus 280, 


Gymnopilus 281; 
287; Nashii 281; 
280, 287 

Gymnopus subagricola 439, 448; 
Tricholoma 439, 448 

Gyrodon 415, 418, 421, 422, 423; 
Ballouii 422; californicus 422; 
Housei 422; lividus 415, 421; 
tennesseensis 422 

Gyrophragmium 609 

Gyroporus 418, 422 


praefloccosus 


Haplosporella 398; Justiciae 393, 
398, 399, 402 

Hebeloma 490, 491; porphyro- 
sporum 490, 492, 504; sarcophyl- 
lum 490, 492, 504 

Helicocephalum 187 

Helotium 461; belisense 465; epi- 
phyllum 573; phyllophilum 573; 
Piceae 465, 466; saprophyllum 
573; scutula 573; sulphuratum 
465; sulphuratum Piceae 465 

Helvella atra 573 

Hemitrichia 296; clavata 571; im- 
perialis 296; Serpula 571; Ves- 
parium 571 

Hendersonia 375; 
mollis 374 

Hirsutella 345-348; lecanicola 347; 
nodulosa 347; subulata 346-348 

Histoplasma 107, 108; capsulatum 
103-110, 112-117 

Hydnangium 201; monosporum 
201; oregonense 200 

Hydnellum 343 

Hydnochaete 343 

Hydnodon 343 

Hydnotria cubispora 574 

Hydnum alboniger 575; Ellisianum 
575; fennicum 575; fuligineo- 


culmicola 663: 


violaceum 575; graveolens 575; 
imbricatum 575; ochraceum 575; 
repandum 575; rufescens 575; 


strigosum 17; velutinum 575 
Hydrocybe ceracea 19; conica 19, 


440; cuspidata 19; foliirubens 
440, 448 
Hygrophorus conicus 577; folii- 


rubens 448; Graciae 19; margi- 


natus 577; miniatus 577; Peckii 
577 
Hymenochaete corrugata 574; 


rubiginosa 574; tabacina 574 

Hymenogaster 200; minimus 197, 
198; Remyi 198 

Hymenostilbe 347 

Hypholoma 1-5, 16, 504; ano- 
malum 2, 3, 5, 13, 16; californi- 
cum 499, 501, 502, 504, 505; 





























delineatum 577; elongatipes 3, 
5; fasciculare 577; floridanum 
448; hydrophilum 499, 501; per- 
plexum 280; Polytrichi 5, 6; 
squalidellum 6, 8; udum 1, 3-5, 
7-9; viscidipes 3-5 

Hypochnus fumosus 574; fuscus 
325; polyporoideus 575; rubigi- 
nosus 575 


Hypocrea 184; chlorospora 183; 
gelatinosa 572; patella 572; rufa 
572; rufula 572 

Hypoderma_ brachysporum 572; 


commune 572 

Hypomyces 49, 184, 590; aurantius 
572; chrysospermus 572; lacti- 
fluorum 572; rosellus 572; Solani 
582, 585 

Hypothele repanda 343 

Hypoxylon 74-76, 78, 320, 325, 
331; afflatum 331; aquila 325, 
327; Broomeianum 77; cinctum 
77; clypeus 324; commutatum 
573; fuscum 573; grandineum 
74; hypophlaeum 75; maculum 
75; mediterraneum 75-77, 323, 
324; microplacum 77; nummu- 
larium 318, 320-322; regium 75, 
76, 323, 324; repandoides 75, 76; 
ae 78, 328, 573; tinctor 
6 

Hysterangium 205, 206; affine 204, 
205; aureum 201; cistophilum 
205; clathroides 202, 204; clath- 
roides crassum 202; crassirhachis 
205; crassum 202-204; Darkeri 
205, 206; Fischeri 205; Phillipsii 


205, 206; separabile 202, 203-— 

205; Setchellii 204, 205 
Hysterium insidens 573 
Hysterographium Mori 573; vul- 


vatum 573 


Illosporium caespitosum 578 

Inocybe 1, 3, 12, 15, 52; alachuana 
281; capucina 12; cinnamomea 
9-11, 16; confusa 14; eutheles 
11; eutheloides 282; fulvella 52; 
geophylla 15; hirtella 14; insig- 
nis 10, 11, 16; intricata 12; 
leptophylla 52; lilacina 577; 
luteifolia 10, 12-14, 16; nodulosa 
12, 283; ochraceomarginata 14; 
pallidobrunnea 11;  paludinella 
281; prae-echinulata 281; prae- 
nodulosa 282; prominens 284; 
radiata 52, 284; scabella 52; 
subeutheloides 282; subnodulosa 
283; subprominens 283 

Ionomidotis fulvo-tingens 573 
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Irpex cinnamomeus 575; farinaceus 
575 

Isaria arachnophila 347, 348; fari- 
nosa 578; floccosa 346, 347 

Isariopsis clavispora 578 

Isoachlya unispora 275 

Isotexis 338 

Ithyphallus Murrillii 44, 48; rubi- 
cundus 48 

Ixechinus 422 

Ixocomus 418, 420, 423 


Keithia Juniperi 39 

Khekia 57-59; ambigua 57 
Klastopsora Elettariae 380 
Kleistobolus pusillus 305 
Kommamyce Bulliardi 321 
Krombholzia 421 
Krombholziella 421 
Kuehneola uredinis 574 


Lachnum sulfureum 573 

Lactaria Allardii 577; arcuata 440; 
atroviridis 577; camphoratus 577; 
chrysopheus 577; cinereus 577; 
corrugis 577; croceus 577; deli- 
ciosus 577; fuliginosus 577; Ge- 
rardii 577; glaucescens 577; glu- 
tinosa 18; griseus 577; hygro- 
phoroides 577; indigo 577; 
lignyotus 577; maculatus 577; 
mucida 18; piperatus 577; plin- 


thogalus 577; pyrogalus 577; 
rimocellus 577; rusticanus 577; 
subdulcis 577; subplinthogalus 


577; subpurpureus 577; theio- 
galus 577; trivialis 18, 577; vel- 
lereus 577; volemus 577 

vaestadia Magnoliae 81 

Laetinaevia 401; Blechni 399, 401, 
402 

Lagenidium 358; pygmaeum 357, 


— 


Lamproderma arcyrionema 571; 
columbinum 296, 571; violaceum 
305 

Lanopila 272 

Lasiosphaeria ovina 573 

Lentinus 450, 451; edodes 451; 
pulcherrimus 20 

Lenzites betulina 575; saepiaria 575 

Leocarpus fragilis 571 

Leotia lubrica 573; stipitata 573 

Lepidoderma 302; tigrinum 296, 
305 

Lepiota abruptibulba 286; floridana 
286; Grangei 577; lutea 577; 
Morgani 666, 667; puellaria 52; 
rhodoptpla 439;  subfulvastra 
438; subrhodopepla 438 
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Leptonia strictius 577 

Leptosphaeria avenaria 375, 378 

Leptostroma Camelliae 217-219, 
650 

Leptostromella Bignoniae 363 

Leptothyrium foraminulatum 578; 
parvulum 362 

Leucogaster citrinus 207; 
sporus 206; magnatus 207 

Leucophlebs magnata 207 

Licea flexuosa 295, 301 

Ligniera vascularum 118, 124, 129 


levi- 


Lizonia_ bertioides 393; Uleana 
393, 401 
Lycogala epidendrum 306, 571; 


epidendrum exiguum 571; epi- 
dendrum tessellatum 306 
Lycoperdon 354, 355; fuscum 5 


gemmatum 577 


' 


“NI 


Macrophoma phacidiella 578 

Maireella 391, 394-398, 401, 402; 
andina 396, 402; bertioides 390, 
393-397, 401, 402; guianensis 
397; maculans 391, 393, 397, 401; 
melioloides 394-396, 402 

Manginia 339 

Manina 343 

Marasmius 498, 504; albiceps 577; 
androsaceus 577: candidus 488, 
492-495, 497, 498, 504; candidus 
setulosus 488, 493, 496, 503, 505; 
chordalis 498, 499, 504; elonga- 
tipes 491; felix 577; languidus 
495; limonispora 498, 499, 504; 
magnisporus 492, 495, 504, 505, 
577; resinosus 577; siccus 577; 
subnudus 577 

Marssonia 529; Fraxini 
533-535, 538; Populi 578 

Massarina 62 

Massarinula 62 

Melachroia xanthomela 462 

Melanconis 667 

Melanobasidium 339 

Melanobasis 339 

Melanomma 331; afflatum 331; 
pulvis-pyrius 183, 331 

Meliola bidentata 573 

Merulius molluscus 575 


527-529, 


Microsphaera 21; Alni 21; Alni 
Vaccinii 573; Platani 21 

Microsporum Audouini 116 

Mindeniella 288, 289, 291, 292; 


spinospora 288, 290, 292 
Mollisia fumigata 573; melaleuca 
573 
Monochaetia 364; camptosperma 
578; Desmazierii 578 
Montagnites 609 
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Mutinus Curtisii 577 

Mycena 491, 503, 505; amicta 491; 
capillaripes 491; carolinensis 577; 
clavicularis 577; epipterygia 49; 
galoppus 577; haematopus 491; 
idiolens 52; immaculata 52; 
leaiana 577; lenta 52; odorifera 
577; rubromarginata 577; sub- 
caerulea 491; trichoderma 52; 
vitilis 52; wyomingensis 50-52 

Mycosphaerella 79, 81, 531-533, 
664; aquatica 79; Bumeliae 79; 
caroliniana 79; Catesbeyi 80; 
Corni 80; cornifolia 80; effigu- 
rata 531-538; fraxinicola 527, 
530, 532, 533, 538; Gordoniae 80; 
maculiformis 333; nigrita 333; 
oleina 80; pyrina 80; spleniata 
333; staphylina 80 

Myriangium Duriaei 573 

Myrmaecium subaquila 62 

Myzocytium 358 


Naematelia nucleata 574 

Naucoria 3, 5, 503; badia 502-504; 
caespitosa 487, 489, 504; collybii- 
formis 284; obtusissima 5; ver- 
nalis 52 

Nectria 178, 183, 184, 186; cinna- 
barina 185, 186, 573; coccinea 
178, 179, 181-186; Coryli 185, 
186; cucurbitula 185, 186; ditis- 
sima 178; flavo-ciliata 573; gal- 
ligena 185, 186; ochroleuca 573; 
Peziza 573; resinae 130 

Nematoloma 1, 4 

Neocosmopora 108; vasinfecta 108, 
116 

Neurophyllum clavatum 486 

Neurospora 554, 605, 608; sitophila 
608; tetrasperma 540, 543-554 

Niptera parasitica 399 

Nolanea avellanea 285; dysthales 
577; subavellanea 285 

Nowakowskiella 632; elegans 625; 
ramosum 625 

Nummularia 74, 75, 77, 318, 322, 
331; anthracina 321, 323; aus- 
tralis 75, 76; Broomeiana 77; 
3ulliardi 74, 76, 318, 320-324; 
clypeus 75, 76, 318-324; discreta 
74, 75; gracilenta 77; hypophlaea 
75; macula 75; mediterranea 75, 
323, 324; microplaca 77; num- 
mularia 320, 321; regia 75, 323, 
324: regia mediterranea 323, 
324; repandoides 75, 318, 323, 
324; scutata 77; tinctor 573 

Nummulariola nummularia 321 

















Ocellaria 516, 522; ocellata 515 

Odontia arguta 575 

Oidium obductum 21 

Oligonema flavidum 571 

Olpidiopsis 126 

Olpidium 118, 
Stigeoclonii 357 

Omphalia floridana 448; gracilis 
52; stromboides 577 

Omphalina floridana 440, 448 

Ophiostoma 481 

Otthia 397 


126, ..357,: . 338; 


Panus levis 577; stipticus 577 

Papulaspora candida 578 

Paragyrodon 421 

Parodiella 393; caespitosa 393, 394, 
401; dothideoides 394 

Patella albida 573; scutellata 573 

Paxillus 422, 504; alienus 487; 
atrotomentosus 577; corrugatus 
24; involutus 577; panuoides 
577; scambus 487; tricholoma 
487 

Paxina fuscicarpa 573; 

Peckiella lateritia 573 

Peniophora Pirina 575 

Perichaena chrysosperma 571 

Periconia Azaleae 365 

Peripherostoma 569 

Peronospora 171, 
336; Ficariae 360 

Pestalotia macrotricha 578 

Pezicula 510, 514-517, 521, 522; 
acericola 510, 514, 516, 517, 521; 
Alni 516, 517; amoena 515, 516; 
aurantiaca 516, 517; carnea 510, 
512, 514-517, 520, 521, 573; cin- 
namomea 514-517; quercina 515; 
quercina Alni 515; Rubi 573; 
subcarnea 517, 518, 520, 521 

Peziza 411, 413; badia 573; cin- 
namomea 515; diluta cinnamo- 
mea 515; domiciliana 411; vio- 
lacea 573 

Phaeomarasmius 503 

Phakopsora 150, 151, 380; Elet- 
tariae 380, 387; formosana 380: 
Oplismeni 143, 144; Pachyrhizi 
144; Zizyphi-vulgaris 43 

Phallus Ravenelii 343 

Phellodon 343 

Phellorinia 609 

Phlebopus 422 

Phleogena faginea 574 

Phlyctaena Tiliae 361 

Pholiota 281, 367, 369; 


hispida 573 


173; 


corydalis 


erinacea 


502-504; magnivelata 367, 368, 
370; unicolor 53 
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Phoma 656; herbarum 336; insid- 
iosa 659, 660 

Phomopsis 55 

Phragmodiaporthe 54, 55; aculeata 
55, 57, 58, 63; Caryae 54, 55, 57, 
58, 63 

Phragmonaevia 401 

Phyllachora Lespedezae 573; vul- 
gata 573 

Phyllactinia corylea angulata 21 

Phylloporus 418, 419, 423, 656; 
rhodoxanthus 419; squarrosoides 
419 

Phyllosticta 658; anthoxella 657, 
658; Asiminae 17; Dactylidis 
656; glumarum-Setariae 659, 
660; glumarum-Sorghi 659, 660; 
Hesleri 360; Iteae 360; maxima 
578; Mitellae 360; Nyssae 578; 
Owensii 655, 656; Penicillariae 
659, 660; phari 659, 660; Roglerii 
657, 658; Sacchari 659, 660; 
Setariae 659, 660; smilacina 578; 
Sorghi 660, 661; sorghina 656— 
662; striolata 656; viridis 527, 
539 

Physalacria inflata 246 

Physalospora 69, 70; gossypina 72; 
rhodina 72; Rhododendri 573 


Physarum 302; Bilgramii 306; 
cinereum 571; citrinellum 571; 
citrinum 306; contextum 571; 


globuliferum 306, 307, 571; late- 


ritium 571; leucopus 571; li- 
lacinum 306; Listeri 307, 571; 
melleum 571; murinum 306; 
mutabile 307; nucleatum 571; 
nutans 571; ovisporum 308; 
penetrale 571; psittacinum 571; 
pulcherrimum 571;  sinuosum 
571; sulphureum 572; sulphur- 


eum sessile 572; superbum 308, 
572; tenerum 572; viride 572 
Physocladia obscura 625, 627, 630 
Physoderma 118 
Physopella 381 
Phytophthora 248, 449 
Piggotia 526, 527; Fraxini 526, 528, 
530, 533, 537-539 
Plasmodiophora 118 
Plasmopara viticola 572 
Platygloea Peniophorae 574 
Plectania occidentalis 40 
Plectodiscella 338 
Plenodomus fuscomaculans 590 
Pleosphaeria 78; echinata 78 
Pleospora 78 
Pleurocolla compressa 578 
Pleurotus griseus 577; petaloides 
577; porrigens 486 
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Pluteolus calestus 577; coprophilus 
577 
Pluteus admirabilis 577; cervinus 
577; citrinus 444; leoninus 444; 
nanus 577 
Podaxis 609, 610; loandensis 610; 
pistillaris 610; pistillaris pauro- 
spora 610 
Polyporoletus 418, 422; sublividus 
29, 422 
Polyporus 181; abieticola 92, 93; 
abietinus 575; albellus 93, 101; 
anceps 93; biformis 101; borealis 
97: canadensis 93, 97, 99; canalic- 
ulatus 100; cinnamomeus 575; 
confluens 95; cristatus 97, 575; 
durescens 98-100; elegans 575; 
Ellisii 95; fissilis 575; Flettii 
507-509; galactinus 98; hirsutus 
575; illudens 95, 96; immitis 98; 
lineatus 99, 101; lucidus 101; os- 
seus 97; pargamenus 93, 575; 
Pes-Caprae 95, 101, 575; pocula 
575; pubescens 93, 575; radiatus 
retipes 95; Schweinitzii 
575; scrobiculatus 91, 92;.semi- 
pileatus 575; semisupinus 93, 
576; Spraguei 98, 100, 576; sub- 
cartilagineus 90, 92; sulphureus 
136, 576; sylvestris 94, 101; um- 
bellatus 97; versicolor 576 
Polysphondylium pallidum 
violaceum 636, 649 
Polythrincium Trifolii 578 
Poria spissa 576; subacida 576 
Porphyrellus 418, 421 
Propolis faginea 573 
Prosthecium 54, 667 
Protogaster 206 
Prototrichia metallica 572 
Psathyra 2 
Psathyrella 2, 500, 501; chondro- 
derma 499, 501; hydrophila 488, 
499-502, 504, 505; madeodisca 
499; oblongispora 499 
Pseudographium hispidulum 578 
Pseudolpidiopsis 126, 127 
Pseudomonas fluorescens 634, 638 
Pseudoplectania nigrella 40 
Pseudotrichia 57, 59, 61, 62; aurata, 
58, 60, 63; stromatophila 60 
Pseudovalsa 54, 56, 58, 667; Fair- 
mani 55, 56; longipes 58 
Psilocybe 1-3; elongata 5; squali- 
della 9; squalidella caespitosa 7; 
squalidella deformata 9; squali- 
della macrosperma 7-9; uda 


tn 
my 


7 
7 


636; 


elongata 5; uda Polytrichi 5 
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Puccinia aestivalis 151; Airiae 146; 
angustata 43; angustata angusta- 
toides 43; angustata typica 43; 
argentata 152, 153; Buchnerae 
382, 385; burmanica 151; calo- 
sperma 148; Cannae 43, 386; 
Circaeae 574; citrata 146; con- 


quisita 66; costina 381, 382; 
cumula 385; Cynodontis 147; 
Digitariae 144, 147; eluta 148, 
149; Engleriana 148, 149; Evo- 


diae 382, 384, 385; exhausta 148; 
exoptata 64, 66; extensicola 66; 
extensicola Solidaginis 574; fal- 
lax 150; ferruginea 382; Fimbri- 
stylidis 65; hennopsiana 64; 
heroica 382-384; indotata 66, 67; 
Jussiaeae 44; kentaniensis 385; 
Komarovi 152, 153; Kuhniae 45; 
largifica 382, 385, 386; levis 147; 
Linkii 42; Lyngbyei 67; macro- 
carya 383, 384; marylandica 574; 
minutissima 45; morobensis 148, 
149; Oreoboli 65, 66; orientalis 
147; Palicouriae 150; papuana 
65, 66; paulula 148; Poae-sude- 
ticae 146; Pogonatheri 146; pyg- 
maea 147; Romagnoliana 64; 
rubigo-vera 147; rufipes 146; 
Scirpi 45; Scirpigrossi 65; Scle- 
riae 65, 67; Sorghi 146; sub- 
striata 45; Tabernaemontanae 
149; tenuis 574; Thwaitesii 14°; 
Unciniarum 68; Verbesinae 574; 
versicolor 381; xanthopoda 65 

Pucciniastrum Agrimoniae 574: 
Boehmeriae 143; Hydrangeae 
574; Potentillae 380; Pyrolae 45 

Pulveroboletus 418, 420 

Pustularia gigantea 466, 579 

Pyrenophora 78 

Pythiomorpha 449 

Pythium 124, 248, 249, 449, 630- 
632; ultimum 249 


Ramularia 49; 
Oxalidis 578 
Ravenelia Clemensiae 381 
Retinocylus flavus 130 
Rhinotrichum laevisporum 22 
Rhipidium 288, 291, 292 
Rhizoctonia Solani 124 
Rhizophidium pollinis 358 
Rhizophlyctis rosea 627, 632 
Rhizopogon 206; brunnescens 196; 
villosulus 196 
Rhytisma Vaccinii 573 
Robillarda Agrostidis 663 
Rosellinia 324, 325, 328; aquila 324, 
326, 328; byssiseda 327, 328: 


Coleosporii 49; 

















Clavariae 573; corticium 326, 
327, 329; imposita 329; subicu- 
lata 573; thelena 326 

Rozella 173; Allomycis 169-171 

Russula abietina 53; albidula 441; 
aurantialutea 53; crustosa 577; 
decolorans 53, 442; densifolia 
442; flava 443; fragilis 53; pecti- 
natoides 577; puellaris 53; pu- 
silla 286; roseipes 53; rubescens 
577; subalbidula 441; subdensi- 
folia 441; subflava 442; sub- 
incarnata 442; subpusilla 285; 
tenuiceps 53; Westii 443 

Rutstroemia macrospora 573 


Saccobolus Kerverni 40 

Saprolegnia 259, 592, 
delica 592, 594, 595 

Sarcodon 343 

Sarcosoma carolinianum 574 

Sarcosphaera 466; coronaria 466, 
579; gigantea 466, 579 

Schizophyllum commune 246 

Schizoxylon insigne 574 

Schroeteriaster 380; Elettariae 380 

Scleroderma 212; cepa 578; Ge- 
aster 578; vulgare 578 

Sclerotinia 108; sclerotiorum 108 

Scoleconectria balsamea 573 

Scolecotrichum graminis 336, 655 

Scutiger oregonensis 95 

Sebacina incrustans 574 

Secotium 210, 609; arizonicum 
354; eburneum 207, 209; longipes 
209; lutescens 210; nubigenum 
209, 210; pingue 209, 211; poly- 
trichoides 209, 211 

Sedecula 212; pulvinata 209, 212, 
213 

Sepedonium 108; chrysospermum 
103-108, 110-117, 578 

Septobasidium castaneum 410; 
Curtisii 574; Mariani 47; sinuo- 
sum 410 

Septochytrium variabile 625 

Septogloeum Fraxini 527 

Septoria 372, 376, 379, 665, 666; 
acerella 362; acerina 578; Am- 
mophilae 376; anthoxina 658; 
arenaria 376; Avenae 378; Bes- 
sevi 533; betulicola 578: Cacaliae 
578, 666; Elvmi 375, 376; ely- 


594-597 ; 


micola 376; Farfarae 362; far- 
faricola 362; Negundinis 362; 
Pachysandrae 362; Rubi 578; 
Rubi pallida 578; Secalis 664; 


Secalis Stipae 657, 664; stipina 
665 
Serratia marcescens 634, 638, 639 
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Skierka Clemensiae 145, 149; phi- 
lippinensis 145 
Solenia anomala 575 
575; fasciculata 5 
Sparassis crispa 575 


; Brenckleanus 
5 


wy YI 


Sphaceloma 338-340; ampelinum 
339, 340 
Sphaerella 78, 79, 531; aquatica 


79; Bumeliae 79; caroliniana 79; 
Catesbeyi 80; cornicola 80; effi- 
gurata 532, 533; fraxinea 532, 
539; Fraxini 531, 532; Gordoniae 
80; maculiformis 531, 532; Mag- 
noliae 81; nigrita 333; oleina 80; 


punctiformis 79, 531, 532; pyrina 
80; quadrangulata 532; Sapindi 
532; staphylina 80 


Sphaeria 321; afflata 330; anthra- 
cina 319, 321; anthracodes 319; 
aquila 324, 325, 327-329; aquila 
corticium 329; arcuata 57; bys- 
siseda 324-326, 328, 329; bys- 
siseda fusca 325;  byssiseda 
grisea 325; clypeus 75, 76, 319, 
320, 322, 324; Corni 80; corti- 
cium 327-329; diffusa 319; effi- 
gurata 533; fraxinicola 533; im- 
posita 328, 329; macula 75, 319, 
320; Magnoliae 81; mammosa 
327; marginata 76; mediterranea 
75, 76, 323, 324; nummularia 76, 
318-322, 324; nummularia striata 
322; orbicularis 319; pachyloma 
319; papillosa 327; purpureo- 
fusca 327-329; Staphyleae 80; 
stigma 320 

Sphaeronema 474, 514; acerinum 
514, 515; pruinosa 578 

Sphaeropsis 663; Ellisii 578; malo- 
rum 71, 72 

Sporocybe 366; Azaleae 365; Rhois 
578 

Sporotrichum badium 325; fuscum 
325; Gougeroti 108; Quercuum 
578; Schenkii 108; stuposum 325 

Stagonospora 375, 376, 378; are- 
naria 371-378, 662, 665; arenaria 


minor 376; Arrhenatheri 373, 
376, 378; subseriata 657, 662, 
663; subseriata maculata 657, 
662 


Stamnaria equiseti 462 
Steccherinum 343; septentrionale 


Stemonitis 309; axifera 572; fusca 
308, 572; pallida 572; splendens 
572; virginiensis 308, 309 

Stereum 21; ambiguum 575; Bur- 

tianum.575; Chaillettii 575; fas- 

ciatum 575; lobatum 575: Mur- 
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rayi 21; pallidum 575; rameale 
575; Ravenelii 575; rugosum 
575; sanguineolentum 575; sul- 
catum 575 

Stictis 310; carnea 311, 312; Coc- 
colobii 311, 313, 316; Conocarpi 
310, 311, 314, 315; filicicola 311, 


312, 315, 316; lophodermioides 
311, 315; Musae 311-313, 316; 
Pimentae 311, 313, 314, 316; 


radiata 310-312, 315, 316 


Strobilomyces 415, 418, 422; stro- 
bilaceus 29, 415, 576 
Stropharia 4, 5, 9; bilamellata 


tomentosa 446; cyanescens 279; 
depilata 279; distans 53, 279; 
Hardii 577; longistriata 501; 
semigloboides 4; subumbonates- 
cens 280; umbonatescens 280 

Stylopage 267; hadra 249; leio- 
hypha 249 

Synchytrium 118, 356; Cotulae 356, 
359; decipiens 572 


Teichospora 78 

Thelephora anthocephala 575; vi- 
alis 575; vinosa 325 

Thelotrema 601, 605, 607; 
positum 601, 604, 605, 607 

Thielaviopsis paradoxa 481 


inter- 


Thraustotheca 594; clavata 592, 
594 
Thyridaria aurata 59-61; aurata 


stromatica 59, 60 

Tilletia 155; Euphorbiae 155-157 

Titania 667 

Trachypus 418, 421; rugosiceps 421 

Tremella lutescens 181, 183 

Tremellodendron  merismatoides 
574; pallidum 574 

Tremellodon gelatinosum 574 

Trichia alpina 309; Botrytis 295, 
572; decipiens 295, 572; erecta 
572; favoginea 572; floriformis 
572; persimilis 572; subfusca 
572; varia 572 

Trichoderma 184; lignorum 181, 

3 

Trichoglossum hirsutum 574 

Tricholoma 1, 15, 440, 450; arcu- 
atum 53; brevipes 53; caligatum 
450; cystidiosum 14, 15; fallax 
484, 496; myomyces 15; sejunc- 
tum 577; terreum 15; tumidum 
53; vaccinum 450 

Trichophyton gypseum 116; inter- 
digitale 117; rosaceum 116; vio- 
laceum 116 


Mycotocia, Vor. 33, 1941 


Trichosterigma 346, 348 

Tromera resinae 130 

Tryblidaria 461; washingtonensis 
466 

Tubaria crenulata 285; 
lata 284 

Tuber separans 574 

Tubercularia vulgaris 578 

Tulostoma 609 

Tylopilus 418, 421; 
laceus 33 

Tympanis conspersa 574 


subcrenu- 


plumbeovio- 


Uleodothis andina 396 

Unguicularia 461, 467; oregonen- 
sis 467 

Uredinella 405, 407; coccidiophaga 
407, 408, 410; spinulosa 405, 406, 
409, 410 

Uredinopsis macrosperma 574; 
mirabilis 574 

Uredo Arthraxonis-ciliaris 150; 
costina 381; cumula 385; dapsilis 
67; Dioscoreae-filiformis 152; 
Dioscoreae-sativae 152; Erige- 
rontis 387; Erythrinae 152; geni- 
culata 151; Guacae 46; hiulca 
152; Kyllingiae 67; Lucumae 
46; Musae 151; ogaoensis 150, 
151; operta 385; Ophiorrhizae 
153; Oplismeni 143; Palmifoliae 
151; paspalina 151; Passiflorae 
387; Polliae 386; Polliniae-im- 
berbis 150; pseudocannae 386; 
segetum 565; segetum Avenae 
565; segetum decipiens 565; 
subsolana 67; Themedae 151; 
themedicola 151; unciniicola 68; 
wantoatensis 152 

Uromyces 380; Apludae 146; As- 
clepiadis 46; Commelinae 146; 
Cyanotidis 381, 382; Hedysari- 
paniculati 574; Holwayi 574; 
Hyperici 574; Krameriae 47; 
leptodermus 145; Lespedezae- 
procumbentis 574; Musae 152; 
Pegleriae 145; Phaseoli 381; 
pyriformis 146 

Urophlyctis 118 

Ustilago 565; 555-560, 


Avenae 


562-567; decipiens 565; peren- 
nans 555-567 
Ustulina vulgaris 573 
Valsa apatela 56 
Venenarius alliaceus 434, 448; 
flavorubescens 437; fraternus 
436, 448; gemmatus volvatus 
437; praelongisporus 434, 436, 
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448; roanokensis 435; solitarii- 
formis 435, 448; solitarius 435, 
436; suballiaceus 437, 448; sub- 
solitarius 435, 448; subvirgini- 
anus 286, 287; virginianus 17, 
287; virosiformis 436, 448; viro- 
sus 435 

Verticillium 120 

Volvaria speciosa 246 


Winterella Caryae 55 
Winteromyces 393 


Xerocomus 418, 420 
Xylaria Hypoxylon 573; polymor- 
pha 573 


Zoophagus 249 
Zythia resinae 130-134 











